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Dermatomyositis is frequently unrecognized 
because of lack of familiarity with its variable 
clinical manifestations. In the advanced stage 
of the illness the diagnosis is seldom difficult. 
Th:s report concerns the clinical and laboratory 
fin ings and biopsy observations on muscle in 
the cases of 9 patients with dermatomyositis who 
we e observed in Vanderbilt Hospital during one 
yea. A certain number of the cases in this series 
we ¢ atypical, yet there were sufficient significant 
fea ures to justify this diagnosis. 

“he cause of dermatomyositis is unknown. 
Fr. juently the earliest symptom is preceded by 
an cute infection. Although this disease may 
occ \r at any age, it usually occurs between the 
age of 10 and 50 years. There is no significant 
sex predominance. Pathologically the salient 
lesi. ns are present in the striated muscles ; how- 
eve’, many other structures may be implicated. 
Th onset of the disease may be abrupt or 
ins! ious ; remissions and exacerbations are fre- 
queit. The course of the illness varies from 
weexs to years. The outcome is reported to be 
fatal in 50 to 60 per cent of the cases. 

The most characteristic feature of this disease 
is the involvement of muscles, which often 
produces the earliest symptoms. Muscular pains, 
tenlerness, stiffness and fatigue are common 
complaints and may be localized or generalized 
at the onset of the illness. As the disease 
progresses, the muscles of the shoulder and of the 
pelvic girdle as well as the proximal muscles of 
the extremities are affected in particular. The 
consistence of the involved muscles is variable. 
Late in the illness atrophy and contractures of 
the muscles may occur. The extrinsic orbital 
muscles, the muscles of the jaw, tongue, pharynx 
and larynx, the intercostal muscles and the 
diaphragm may be affected. Involvement of the 
diaphragms with subsequent respiratory paralysis 
or pulmonary infection is the most common 
cause of death. There is both clinical and 
anatomic evidence to show that the heart may be 
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involved, although this is not common.’ Rarely 
death may result from cardiac failure. 

Cutaneous lesions usually develop during the 
illness. While ordinarily erythematous, the erup- 
tion is nonspecific and may simulate a variety of 
dermatologic conditions.? Other cutaneous mani- 
festations include hyperhidrosis, loss of hair, 
pigmentation, telangiectases, sclerodermatous 
changes and subcutaneous calcification. There 
may be lesions of the mucous membranes.* 
Brawny or soft edema, often accompanied by 
erythema, is a frequent finding. Vasomotor 
disturbances, particularly Raynaud phenomena, 
are present in many instances and may constitute 
the earliest symptoms. 

Headache, fever, easy fatigability and loss of 
weight are common complaints. There may be 
paresthesias or muscular cramps. Hemorrhagic 
manifestations, with purpura, epistaxes and 
bleeding into the intestine and kidneys, have been 
observed. There may be arthritic pains, 
although these usually have been ascribed to 
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tendinous and periarticular involvement rather 
than to actual disease of joints.* Additional 
findings have included retinal changes,® spleno- 
megaly and hepatomegaly, enlargement of lymph 
nodes,’ effusions into body cavities’® and 
decreased tendon reflexes.* The laboratory and 
pathologic aspects of this disease will be men- 
tioned later. 

The diagnosis of dermatomyositis depends on 
clinical and pathologic observations. In the 
differential diagnosis, most difficulty arises in 
distinguishing dermatomyositis sclero- 
derma. Much clinical and pathologic evidence 
has been presented to show that these two con- 
ditions are merely variations of a single dis- 
order.2 Certain observers, however, contend 
that they are clinically and pathologically dis- 
tinct.1° Disseminated lupus erythematosus, peri- 
arteritis nodosa, early rheumatic fever, early 
rheumatoid arthritis, trichiniasis, polyneuritis 
and epidemic myalgia are only a few of the con- 
ditions which may be confused with dermato- 
myositis. 

Treatment of dermatomyositis has been un- 
satisfactory. In many instances salicylates do 
not relieve the muscular symptoms.** Milhorat 
and his co-workers ?* noted some clinical im- 
provement after administration of vitamin E. 
Other therapeutic measures have included rest, 
physical therapy, administration of potassium 
iodide, transfusions, administration of vitamins, 
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treatment with neoarsphenamine and inhalations 


of oxygen. 
REPORT OF CASES 


Case 1.—H. H., a 59 year old white farmer, was 
well until eight years prior to admission to the hos- 
pital, when there was a gradual onset of generalized 
weakness, stiffness and soreness of the muscles. Soon 
afterward there appeared dyspnea on exertion, anorexia 
and slight dysphagia. During the prolonged illness 
his weight fell from 220 to 120 pounds (99 to 54 
Kg.). Four years before admission the patient began 
to have recurrent attacks of symmetric discoloration 
and pain of the fingers, hands and lower part of the 
forearms after exposure to cold air. One year later, 
after a severe attack of “influenza,” a chronic productive 
cough developed. In the four year period prior to 
admission to the hospital the patient was followed 
irregularly in the outpatient clinic, where it was felt 
that the majority of his complaints were psychogenic. 
In March 1939 he was found to have a scaly papular 


Fig. 1 (case 1)—Muscular atrophy and areas of pig- 
mentation over the spine are apparent. 


reddened eruption over the face, trunk and scrotum. 
Because of progressive weakness and fatigue, the patient 
was admitted to the hospital on July 17, 1941. The 
past history and family history were not contributory. 


Physical Examination—This revealed an emaciated 
white man. The skin of the face and of the distal 
portions of the extremities was thickened and adherent 
to underlying structures. Over the lower part of the 
lumbar region of the spine and the gluteal region the 
skin was thickened and exhibited a bluish brown dis- 
coloration. The scrotum showed splotchy brown pig- 
mented areas. Numerous telangiectases were presemt 
on the face. Muscular atrophy, while generalized, was 
most striking in the sternomastoid muscles and the 
muscles of the shoulder and pelvic girdles. The mus 
culature of the proximal portions of the extremities was 
more atrophic than that of the distai portions. 
muscles were flabby and presented diffuse moderaft 
tenderness. The chest was emphysematous. Moist rales 
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were present at the base of each lung. The heart was 
within normal limits. The blood pressure was not ele- 
vated. The liver was slightly enlarged. There were 
cyanosis and early clubbing of the nail beds. Slight 
brawny pitting edema was present over the ankles. 


Laboratory Studies—There was no anemia. The 
total leukocyte count was 10,600 per cubic millimeter, 
with a differential count of 71 per cent neutrophils, 6 
per cent eosinophils, 17 per cent lymphocytes and 6 per 
cent monocytes. Examinations of the urine and stools 
showed them to be normal. The total serum protein 
amounted to 8 Gm. per hundred cubic centimeters, with 
albumin 3.7 Gm. and globulin 4.3 Gm. . Roentgenograms 
of the sinuses, chest and long bones showed no abnor- 
mality. Fluoroscopic examination of the chest showed 
din ‘inished excursion of the diaphragm and poor ex- 
parsion of the thoracic cage. An electrocardiogram 
shoved deviation of the axis to the right with a normal 
sins rhythm. The basal metabolic rate was + 3 per 
cen 

liopsy—A section of skin showed atrophy of the 
epiermis and slight perivascular lymphocytic infiltra- 
tio. of the corium. A biopsy of the gastrocnemius 
mu-cle showed: a pronounced focal increase in the 
mu cle nuclei; degenerating muscle fibers, some of which 
we': undergoing phagocytosis; focal increase in inter- 
stit 1 tissue; moderate infiltration of inflammatory cells 
int’ the interstitial substance; occasional multinucleated 
cel! , and focal collections of brown pigment granules 
in ‘.e interstitial connective tissue. 


( ourse in the Hospital—The patient was observed 
for ‘ifteen days. During this time the temperature and 
pul:» remained normal. Therapy consisted of frequent 
wa: n baths and oral administration of potassium iodide, 
ace’ Isalicylic acid and 40 mg. of alpha tocopherol daily. 
Th. vital capacity was slightly reduced. The venous 
pre-sure and the circulation time were normal. The 
pati-nt was digitalized, without improvement. At the 
tim: of his discharge his condition was unchanged. 

Cne month later he reentered the hospital for a period 
of sx weeks. Because of anorexia, increased weakness 
and persistent abdominal fulness, he had remained in 
bed during the intervening period. On examination 
there was little change excepi for severe bradycardia 
and an irregular cardiac rhythm. An electrocardiogram 
showed auricular fibrillation. Digitalis was omitted. 
Quinidine was given, and after a short period of regular 
rhythm auricular flutter with varying degrees of heart 
block supervened and persisted. The venous pressure 
was now slightly elevated, measuring 130 mm. of saline 
solution, and the circulation time (determined with 
paraldehyde and sodium cyanide) was prolonged. The 
vital capacity was unchanged. The total serum protein 
was now 10.42 Gm. per hundred cubic centimeters, with 
albumin 4.85 Gm. and globulin 5.57 Gm. Tests of 
hepatic function showed no impairment. Roentgeno- 
grams of the gastrointestinal tract were normal. 

The patient remained afebrile throughout this period. 
After administration of digitalis was discontinued the 
pulse rate became normal. The muscular complaints 
persisted, and dyspnea was a prominent feature. There 
was little symptomatic improvement. 

For several months following discharge the patient 
continued to take alpha tocopherol without benefit. Six 
months later he appeared slightly improved. He had 
gained 15 pounds (6.75 Kg.) in weight. He still com- 
plained of severe dyspnea and a productive cough. For 
four months he had been taking large amounts of 
Vitamin concentrates. The development of telangiectases 
on the palmar aspects of the hands was noted. An 
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electrocardiogram still showed deviation of the axis to 
the right and auricular flutter with variable block. 
Case 2.—W. B., a 56 year old white carpenter, entered 
the hospital on Oct. 27, 1941. Since 1928 the patient 
had been followed in the outpatient clinic of this hos- 
pital for numerous complaints, and various diagnoses 
had included chronic sinusitis, chronic bronchitis, emphy- 
sema and arteriosclerotic heart disease. The earliest 
complaint referable to the present illness occurred in 
February 1941, when there was intermittent periorbital 
edema for several weeks. In March 1941 the patient 
had “influenza” with chills, fever, malaise and a sore 
throat, accompanied by generalized pains and stiffness 
of the muscles. The chronic cough which had been 


Fig. 2 (case 2)—Muscular atrophy and pigmentation 
are present. 


present for years became more severe and productive of 
as much as 16 ounces (480 cc.) of sputum daily. The 
acute febrile illness was of short duration. The mus- 
cular stiffness and soreness persisted, especially in the 
lower part of the back, legs and shoulders. He began 
to have cramps in the muscles, particularly at night, and 
also noticed occasional coarse twitching of the muscles. 
There was progressive loss of strength and of muscle 
substance, mainly in the buttocks and trunk. In May 
1941 he first noted that after exposure to cold his hands. 
became blue and painful. Shortly afterward he noted 
that cuts on the face and hands bled less profusely than 
formerly. This was followed by intermittent hoarseness, 
occasional double vision and difficulty in swallowing with 
occasional regurgitation of solid food. Dyspnea was 
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more severe with the present illness. There was an 
intermittent low grade fever. The weight fell from 156 
to 126 pounds (70 to 57 Kg.) in the year prior to 
admission. 

Physical Examination—The patient was a poorly 
developed, emaciated man. There was no abnormality 
of the head and neck. The chest was emphysematous, 
with a low diaphragm. The lungs were clear. The 
heart was normal, and the blood pressure was not 
elevated. The peripheral vessels were sclerotic. The 
edge of the liver was palpable 4 cm. below the costal 
margin. The spleen could not be felt. The skin was 
not thickened, and there was no rash. Although there 
was generalized muscular atrophy, this was most marked 
in the pelvic and shoulder girdles, calves and thighs. 
Weakness was more pronounced in the proximal por- 
tions of the extremities. There was tenderness in the 
pectoral muscles, the trapezius muscles and the calf 
muscles. 

Laboratory Studies—There was no anemia. The 
total leukocyte count was not elevated, varying between 
5,900 and 7,900 per cubic millimeter. The differential 
count showed 67 per cent neutrophils, 25 per cent 
lymphocytes and 8 per cent monocytes. The sedimenta- 
tion rate was not elevated. Examinations of the stools 
and urine revealed nothing abnormal. The total serum 
protein was 7.3 Gm. per hundred cubic centimeters, with 
albumin 5.01 Gm. and globulin 2.30 Gm. The hippuric 
acid and bromsulphalein tests of hepatic function showed 
no impairment. Roentgenograms of the chest showed 
increased bronchovascular shadows at the bases of the 
lungs, and roentgenograms of the sinuses showed no 
abnormality. Bronchograms were normal. An electro- 
cardiogram was normal. The basal metabolic rate was 
+1 per cent. 

Biopsy of the Quadriceps Muscle and Overlying 
Skin—The skin showed atrophy of the epidermis and 
moderate lymphocytic infiltration into the perivascular 
connective tissue of the corium. The muscle showed a 
great increase in nuclei, degenerating muscle fibers 
undergoing phagocytosis and slight focal increase in 
connective tissue, which was infiltrated with moderate 
numbers of lymphocytes and histiocytes. The inflam- 
matory reaction was most pronounced about the vessels. 

Course in the Hospital—The first admission was for 
seventeen days. During this time the temperature and 
pulse rate were not elevated. No specific treatment 
was employed. Postural drainage was without effect. 
The patient was discharged Nov. 13, 1941, without 
evident improvement. 

After his discharge the productive cough continued 
and dyspnea increased. He noted progressive weak- 
ness of the forearms and hands, and the muscular 
stiffness, cramps and twitching persisted to such a 
degree that he was unable to work. 

On Feb. 23, 1942 he reentered the hospital for a 
period of ten days. There were no additional significant 
physical findings. The vital capacity was reduced, 
being 2.6 liters. The circulation times (measured with 
paraldehyde and sodium cyanide) were slightly pro- 
longed, although there was no elevation of the venous 
pressure. Fluoroscopic examination of the chest showed 
poor excursion of the diaphragm and increased excursion 
of the thoracic cage. The patient did not improve. 
There was no fever. Oral administration of alpha 
tocopherol (40 mg. daily) and of acetylsalicylic acid 
was instituted and continued after discharge from the 
hospital. 

On April 18, six weeks after the second discharge, 
the patient reentered the hospital. The muscular 
symptoms, weakness and productive cough had persisted. 
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There was frequent periorbital edema, and difficulty in 
swallowing was greater. Three days prior to his 
admission respiratory distress became acute and obliged 
the patient to remain in bed. Pains in the muscles 
became severe. The patient now appeared severely 
dyspneic and cyanotic. Breathing was effected entirely 
by the accessory muscles of respiration. Small punctate 
erythematous lesions were present on the palate. There 
was a light brown scaly exfoliation of skin of the 
anterior abdominal wall. Muscular tenderness was 
generalized. The lungs were clear, and the heart was 
normal. 

The patient was placed in an oxygen tent, where he 
remained for five days. During this period there were 
daily rises of temperature to 102 F. A roentgenogram 
of the chest showed the lungs to be clear. With the 
fever there was no leukocytosis, although the sedimen- 
tation rate was rapid. Several injections of neostigmine 
methylsulfate administered soon after his admission had 
no appreciable effect on the respiratory paralysis. The 
patient slowly improved and was discharged thirteen 
days after admission. By this time the respiratory 
difficulty had diminished. 

Case 3.—L. D., a 65 year old white man, entered the 
hospital on Nov. 25, 1940. For two years he had 
experienced dyspnea on exertion and _ increasing 
fatigability. In May 1939 an erythematous rash had 
appeared on his face. This was treated with roentgen 
therapy, after which it slowly disappeared. At the 
same time he began to have periorbital edema, par- 
ticularly in the mornings. In November 1939 redness 
and swelling of the hands occurred, and these persisted. 
In September 1940 redness of the skin of the elbows 
was noted. For one year prior to admission the patient 
had had a chronic productive cough. 

Physical Examination—The patient was well e- 
veloped and well nourished. The skin of the face was 
thickened and reddened. Pitting edema of the face \as 
present. Numerous telangiectases were present on the 
face, scalp, thorax and soft palate. The hands and 
wrists were swollen, with thickening and redness of 
the overlying skin. The chest was emphysematous. 
Rales were heard at the bases of the lungs. The heart 
was normal. The blood pressure was not elevated. 
The edge of the liver was felt 4 cm. below the costal 
margin, and the spleen was not palpable. No tender- 
ness or atrophy of muscles was observed. 

Laboratory Studies—There was a slight normo- 
chromic, normocytic anemia, with hemoglobin 12.2 Gm. 
per hundred cubic centimeters. The total leukocyte 
count was 5,000 per cubic millimeter, with a differential 
count of 59 per cent neutrophils, 14 per cent lympho- 
cytes, 26 per cent monocytes and 1 per cent eosino- 
phils. The corrected sedimentation rate was not ele- 
vated. Examinations of urine and stools showed them 
to be normal. Roentgenograms of the long bones, spine, 
skull and chest were normal. The plasma protein was 
normal. Tests of renal and of hepatic function gave 
normal results. 

Biopsy of Skin and Muscle—A section of skin 
showed slight perivascular lymphocytic infiltration of 
the corium. A section of muscle showed degenerative 
and proliferative changes of the fibers, with slight 
increase in interstitial tissue, occasional giant cells 
and focal interstitial collections of lymphocytes and 
histiocytes. 

Course in the Hospital—During the seven day 
period of observation the temperature showed irequent 
rises to 99.6 F. (oral). The patient was treated with 
parenteral injections of liver extract. There was 10 
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clinical improvement, and no definite diagnosis was 
made. 

Subsequently there developed persistent stiffness and 
pain in the muscles, which were made worse by exercise. 
Chronic hoarseness appeared. Paresthesias occurred in 
the hands and feet. The swelling of the face and 
hands subsided after six months. Trophic ulcerations 
appeared on the knuckles. No Raynaud phenomena 
were observed. More telangiectases appeared on the 
skin. The weakness, dyspnea and chronic cough con- 
tinued; however, the patient was subjectively improved 
after prolonged vacation. 

On Nov. 6, 1941, one year after the original admis- 
sion, the patient returned for examihation. He had 
lost 5 pounds (2.25 Kg.) in weight during the year. 
The skin of the hands and the lower part of the fore- 
arms was rough and thickened, with a brownish red 
discoloration. A healing ulcer was present over an 
interphalangeal joint. ‘The skin of the feet was 
erythematous and cool. There was no edema. The 
telangiectases, originally noted, persisted. ales were 
present at the base of each lung posteriorly. The 
liver and spleen were not palpable. There were atrophy 
and weakness of the musculature of the shoulder 
girdle. No muscular tenderness was demonstrable. 

The hemoglobin content and the total erythrocyte 
count were unchanged. ‘The total leukocyte count was 
5,200 per cubic millimeter, with a differential count of 
60 per cent neutrophils, 20 per cent lymphocytes, 15 
per cent monocytes and 5 per cent eosinophils. The 
corrected sedimentation rate was moderately elevated. 
An clectrocardiogram was normal. 

C se 4—M. B., a 35 year old white woman, a nurse, 
was seen in the hospital Jan. 20, 1942. In September 
193* following extraction of a tooth, an abscess de- 
yeloned in the left side of the upper jaw; this con- 
tinud to drain for three months. During this time 
she began to experience pains in the calves of her legs 
In january 1940 painful, indurated vesicular lesions 
appeared on the fingers and dorsal aspects of the hands ; 
thes. persisted for several months. There were repeated 
paronychias. The rash on the hands was followed by 
a painful red discoloration of the neck, which remained 
for three months and left a residual light brown pigmen- 
tation. In August 1941 the extensor surfaces of the 
thighs were covered with a painful erythematous rash, 
which persisted for several months. This was followed 
by a symmetric erythema of the face and a scarlatini- 
form eruption involving the shoulders, axillary folds 
and elbows. This rash disappeared after several 
months, leaving a residual brownish discoloration and 
flaky desquamation. 

For one year prior to examination the patient’s face 
had been swollen, particularly in the mornings. For 
six months she had observed that her hands and fore- 
arms became blue and painful following exposure to 
cold. Intermittent painless swelling of the hands 
occurred. A feeling of numbness was frequently present 
in the extremities. There was dyspnea on exertion. 
For two months there were severe pain, tenderness and 
stiffness of the muscles of the arms and shoulder 
girdle. There were frequent nocturnal cramps of the 
quadriceps muscles, and fibrillary twitchings were noted 
in the muscles of the right thigh. Recently the 
patient had become aware of thickening of the skin 
of the face and increased axillary sweating. The 
appetite had remained good, and there had been no loss 
of weight. For six weeks the patient had been taking 
large amounts of alpha tocopherol by mouth, without 
benefit except for a decrease in the numbness of the 
hands and feet. 
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The past history included an attack of pyelitis in 
1935. In September 1939 the patient had a spontaneous 
abortion of six weeks. In September 1940 an eight 
month pregnancy terminated in a stillbirth. During 
the past year the menstrual flow had diminished in 
amount. 


Physical Examination—The patient was well de- 
veloped and well nourished. There was light brown 
pigmentation of the skin of the cheeks, neck and 
anterior axillary folds. The fingers showed fusiform 
swelling, and the overlying skin was shiny and atrophic 
and in places was adherent to underlying tissues. There 
was a blotchy red discoloration of the hands, with focal 
areas of depigmentation. A single trophic ulcer was 
present. There was moderate periorbital edema. The 
isthmus and the right lobe of the thyroid were diffusely 
enlarged. The heart and lungs appeared normal. 
Tenderness was marked in the muscles of the arms and 
was less severe in the muscles of the shoulder girdle 
and forearm. There was no muscular atrophy. 


Laboratory Studies—There was no anemia. The 
total leukocyte count was 5,400 per cubic millimeter, 
with 46 per cent neutrophils, 46 per cent lymphocytes, 
6 per cent monocytes and 2 per cent eosinophils. The 
sedimentation rate was not elevated. The urine was 
normal. An _ electrocardiogram was within normal 
limits. Fluoroscopic examination of the chest showed 
good excursion of the diaphragm. The total serum 
protein was 7.19 Gm. per hundred cubic centimeters, 
with albumin 4.33 Gm. and globulin 2.86 Gm. The 
basal metabolic rate was normal (—8 and 5 per cent). 


Case 5.—J. J., a 51 year old white farmer, entered 
the hospital on Oct. 6, 1941. Eight months previously 
he had a “cold” characterized by a sore throat, nasal 
discharge and vague muscular pains. Ten days later 
his face, hands and ankles became swollen. The 
swelling continued for six weeks and thereafter recurred 
intermittently. Several months later he noticed pain 
and stiffness of the muscles of the extremities. These 
were most severe in the mornings and were relieved by 
gentle exercise but aggravated by moderate or severe 
exertion. One month before admission to the hos- 
pital he first noticed thickening and pigmentation of 
the skin of the extremities and later of the entire body. 
There were a progressive loss of strength and a loss 
of 27 pounds (12 Kg.) of weight during the present 
illness. No Raynaud phenomena were noted. 


Physical Examination—The patient was _ poorly 
nourished and appeared chronically ill. There was a 
uniform dusky brown pigmentation of the skin except for 
an area of bluish brown discoloration over the thoracic 
and lumbar regions of the spine. There were splotchy 
areas of depigmentation of the face, forearms and 
hands. The skin of the entire body was thickened 
and adherent to underlying structures. Thickening 
was most pronounced in the face, distal portions of 
the extremities and scrotum. There was moderate 
diffuse muscular atrophy but no demonstrable muscular 
tenderness. Because of the thickened skin, motion of 
the fingers, wrists, elbows, ankles and knees was limited. 
The remainder of the examination failed to show any- 
thing abnormal. 

Laboratory Studies—There was no anemia. The 
total leukocyte count was 16,600 per cubic millimeter, 
and subsequent determinations showed little change. 
Differential counts showed an increase in neutrophils 
without any increase in monocytes or eosinophils. The 


sedimentation rate of the blood was persistently ele- 
vated. Examinations of the urine and stools gave 
normal results. 


Roentgenograms of the hands and 
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feet showed no abnormality, while one of the chest 
showed apical fibrosis. The serum cholesterol (during 
fasting) was 161 mg. per hundred cubic centimeters. 
The serum protein and the albumin and globulin were 
normal. The basal metabolic rate was moderately 
elevated on three occasions (+ 25, +15 and +11 per 
cent). 

Biopsy of the Quadriceps Muscle and Overlying 
Skin.—The skin showed extreme thickening and hyalini- 
zation of the corium, with perivascular lymphocytic 
infiltration. The muscle showed a moderate increase 
in the number of nuclei and slight infiltration of the 
interstitial tissue with lymphocytes and histiocytes. A 
few necrotic muscle fibers appeared to be undergoing 
phagocytosis. 

Course in the Hospital—The patient was observed 
for three weeks. The temperature was frequently 
elevated to 100 F. (oral), and the pulse rate varied 
between 70 and 100. Various therapeutic procedures 


Fig. 3 (case 5).—Pigmentation may be seen over the 
spine. 


were employed. Warm baths and fever therapy with 
typhoid vaccine were ineffective. Local application of 
methyl salicylate gave no relief. An attempt to pro- 
duce cutaneous vasodilatation with intravenous ad- 
ministration of a saline solution containing 3 mg. of 
histamine gave no response. Likewise 1 Gm. of nico- 
tinic acid given intravenously had no effect on the 
cutaneous temperature. There was no clinical improve- 
ment. At the time of discharge the patient was 
instructed to take 4 Gm. of potassium iodide daily. 
One month later his status was unchanged. 

Case 6.—R. W., a 52 year old white man, entered 
the hospital on March 29, 1942, complaining of dyspnea 
and muscular pains. Five years previously he had an 
episode of severe substernal pain which persisted for 
five hours. He was told then that he had hypertension. 
Thereafter he had dyspnea on exertion, paroxysmal 
nocturnal dyspnea, a chronic productive- cough and 
occasional precordial pain. In 1940 he had an opera- 


tion for a strangulated abdominal hernia, and several 
months later, an operation for an inguinal hernia. After 
the second operation and approximately eighteen months 
prior to his admission to the hospital, there was a 
gradual onset of muscular pains and stiffness, which 
were more severe in the arms than in the legs. Simul- 
taneously, a blotchy erythematous eruption appeared on 
the trunk. This rash never caused any discomfort and 
disappeared and recurred intermittently during the next 
eighteen months. The muscular stiffness and sore- 
ness persisted in the extremities and were relieved 
slightly by acetylsalicylic acid. There were occasional 
paresthesias in the lower extremities and frequent 
nocturnal cramps in the muscles of the legs. For at 
least one year there had been periorbital edema, 
particularly in the morning. Hoarseness was a trouble- 
some symptom during the present illness. There was 
no loss of weight. 


Physical Examination—The patient was an obese, 
dyspneic elderly man. He had slight cyanosis of the 
nail beds. The retinal arteries showed sclerotic changes, 
The chest was emphysematous. There were numerous 
moist rales over the lower portion of each lung 


posteriorly. The heart was slightly enlarged and had’ 


a regular rhythm. The blood pressure was 150 systolic 
and 105 diastolic. The liver and spleen were not en- 
larged. There was no edema. Tenderness to deep 
pressure was elicited over the trapezius muscles and 
the muscles of the upper parts of the arms, thighs and 
calves. There was no atrophy of muscles. Neurologic 
examination gave negative results. Over the thorax 
there were several pink maculopapular lesions which 
measured 3 cm. in diameter. One similar lesion was 
present on the right elbow. 


Laboratory Studies—The hemoglobin content was 
10 Gm. per hundred cubic centimeters. The erythro- 
cyte count was 3,000,000 per cubic millimeter, and the 
total leukocyte count, 8,700, with a normal differential 
count. The corrected sedimentation rate was elevated. 
The urine was normal. The total serum _ protein 
amounted to 9.70 Gm. per hundred cubic centimeters, 
with albumin 2.91 Gm. and globulin of 6.79 Gm. The 
basal metabolic rate was +17 per cent. A roentgeno- 
gram showed slight enlargement of the heart and con- 
gestive changes at the bases of the lungs. An electro- 
cardiogram showed small T waves in all leads and 
slurring of the QRS complexes in leads 2 and 3. 

Biopsy of the Quadriceps Muscle and Overlying 
Skin.—The skin showed atrophy of the epidermis with 
loss of appendages. In the section of muscle there 
were characteristic proliferative and degenerative 
changes of the fibers, with collections of lymphocytes 
and histiocytes in the interstitial tissue, mainly about 
the vessels. 

Course in the Hospital—The patient was digitalized 
and given salicylates. The dyspnea diminished, and 
the pulse rate became normal. There was no fever. 
He was discharged after nine days. Several weeks later 
he was examined again. There was a papular pink 
rash on the trunk and extremities. On the forearms 
the rash tended to form circinate lesions. Muscular 
tenderness persisted. 

Case 7.—W. H., a 61 year old white farmer, was 
well until five weeks prior to his admission to the hos- 
pital, when there was a sudden onset of severe aching 
pain in the back of the neck and mild sore throat. 
Within a few hours pains occurred in the shoulders, 
upper extremities and abdomen and to a lesser extent 
in the lower extremities. The patient was obliged 
go to bed, where he remained. In the muscles and 
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joints there were constant pain and stiffness, which 
were worse in the morning. There were intermittent 
swelling and redness of the fingers and toes. The 
sore throat persisted. Five days before admission, 
chills, fever and sweats developed. Throughout the 
entire five week period there was anorexia, and the 
patient lost 20 pounds (9 Kg.) in weight. No rash 
was observed. The patient experienced slight hoarse- 
ness and dysphagia and attributed these symptoms t: 
his sore throat. 

Ten years prior to admission the patient had measles 
followed by a mild chronic cough. During this period 
there were also occasional asthmatic attacks, particularly 
during the summer. 
Vhysical Examination—The patient appeared poorly 
de\cloped and poorly nourished and chronically ill. 
Th. teeth were carious. The pharynx was slightly 
inj cted. Examination of the heart and lungs revealed 
no‘ 1ing remarkable. The edge of the liver was felt 
5 on. below the costal margin. The spleen was not 
pal able. There were slight atrophy of the muscles 
of -he extremities and generalized exquisite muscular 
ter erness. The joints were not swollen; however, 


~ 


“pr sure over the joints of the shoulder and wrist 


eli. ted tenderness. 

iboratory Studies—There was no anemia. The 
tot leukocyte count was 10,000 per cubic millimeter, 
wi. a normal differential count. The corrected 
sec nentation rate was elevated, being 34 and 42 mm. 
pe: hour on two determinations. A roentgenogram of 
the right shoulder joint showed no abnormality, and 
on of the spine showed hypertrophic arthritis in the 
cer ical region. In the initial electrocardiogram there 
wa an intermittent sinoauricular block. Subsequent 
tra ngs showed normal sinus rhythm. The blood uric 
aci was 2.6 mg. per hundred cubic centimeters. 
Cu! ures of material from the throat did not yield patho- 
organisms. The patient's serum did not ag- 
glu: nate Brucella abortus organisms. The total protein 
and the album-globulin ratio were normal. The basal 
me! ibolic rate was —2 per cent. 


opsy of the Deltoid Muscle——There were a pro- 
nounced increase of muscle nuclei and a moderate 
inflammatory response in the interstitial connective 
tissue. Many muscle fibers showed degenerative 
changes. 

Course in the Hospital—The patient was observed 
for cleven days. On the first and the second day the 
temperature rose to 99.6 F., and thereafter it remained 
normal. The pulse rate was not elevated. Determina- 
tions of the vital capacity, venous pressure and circu- 
lation times (sodium cyanide and paraldehyde) re- 
vealed normal values. On the third day salicylate 
therapy was begun, and this resulted in great improve- 
ment. The patient became ambulatory within a week. 
Muscular stiffness and tenderness persisted but were 
less severe. 

When examined one month later, the patient still 
complained of muscular stiffness and slight tender- 
ness of the muscles, but there was no swelling or 
tenderness of the joints. He had gained 10 pounds 
(4.5 Kg.) in weight. 

Case 8.—M. C., a 32 year old white woman, entered 
the hospital on May 1, 1942. In December 1940 she 
first noticed vague pains in muscles and joints. In 
March 1941, after extraction of many teeth, she had 
fever, with a temperature of 102 F., slight dyspnea, 
orthopnea and edema. The edema began in the lower 
extremities and slowly spread to involve the trunk and 
upper extremities but did not affect the face. There 


t 


were no urinary complaints. At this time her local 
physician found fever, edema, an apical systolic murmur 
and tenderness of joints. He made a diagnosis of 
acute rheumatic fever and treated the patient with 
salicylates and digitalis in addition to rest in bed. The 
edema, dyspnea and orthopnea subsided within six 
weeks. At this time the patient began to have frequent 
frontal headaches and severe pains in the muscles of 
the left arm and forearm and in the left shoulder and 
elbow joints. The pains were made worse by motion, 
and the patient remained in bed. She continued to have 
an intermittent slight fever, weakness and malaise. 
There was occasional edema of the hands. No swelling 
of the joints was observed. A painless erythematous 
papular rash occurred intermittently about the mouth. 
The appetite remained good, and the patient gained 
10 pounds (4.5 Kg.) in weight during the present 
illness. 

Physical Examination—The patient appeared well 
developed and well nourished. The heart was not en- 
larged. A rough basal and a soft apical systolic 
murmur were present. The liver and spleen were not 
enlarged. A few small red papular lesions were present 
about the mouth. Pain was produced by pressure over 
the left shoulder joint. There was muscular tender- 
ness over the left arm and forearm, over the upper 
portion of the left leg and to a lesser extent in the 
left pectoral region. These pains were increased by 
motion. There was no limitation of motion and no 
swelling of the joints. The hands and feet showed 
slight puffiness. 

Laboratory Studies—On the patient’s admission the 
hemoglobin content was 12.3 Gm. per hundred cubic 
centimeters and the total erythrocyte count 4,460,000 
per cubic millimeter and the total leukocyte count 
12,250. Differential leukocyte counts were not remark- 
able. The sedimentation rate was not elevated. Exam- 
ination of the urine and stools showed them to be 
normal. The total serum protein and the albumin- 
globulin ratio were normal. An _ electrocardiogram 
showed no abnormality. A roentgenogram of the chest 
was normal, as were films of the left knee and the 
adjacent long bones. Culture of material from the 
throat showed no pathogenic organisms. Cultures of 
the urine and blood were sterile. Agglutination tests 
of the patient’s serum with Br. abortus and Pasteurella 
tularensis gave negative results. 

Biopsy of the Deltoid Muscle—The muscle showed 
a moderate increase in sarcolemmal nuclei and a mod- 
erate inflammatory reaction in the interstitial connec- 
tive tissue.. Phagocytosis of fibers was not observed. 

Course in the Hospital—During the two week period 
of hospitalization the muscular pains persisted, although 
they varied in location and severity. On several occa- 
sions during the first week there were rises in tem- 
perature to from 99.6 to 100 F., and the pulse rate 
varied between 90 and 110. Thereafter the pulse rate 
and the temperature were normal. Determinations of 
the venous pressure, circulation time and vital capacity 
revealed them to be within normal limits. Digitalis 
was discontinued. Large amounts of salicylates did 
not relieve the muscular pains. The frontal headaches 
persisted. The patient was encouraged to become 
ambulatory. It was observed that walking short dis- 
tances fatigued her but did not cause dyspnea. At the 
time of discharge she was instructed to take frequent 
warm baths and 30 mg. of alpha tocopherol (orally) 
daily. Her weight fell from 134% to 125% pounds 
(60.5 to 56.5 Kg.) while she was in the hospital. 

One month after discharge the patient was examined 
again. At this time her muscular pains and exertional 
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dyspnea persisted and there was a loss of 8 pounds 
(3.6 Kg.) of weight. There was definite periorbital 
edema. Additional laboratory studies showed no change. 


Case 9.—L. S., a 44 year old white farmer, was 
first seen in the outpatient clinic of the hospital in 
September 1938. At that time he complained of chronic 
headaches and postnasal discharge. The diagnosis of 
sinusitis was confirmed by roentgenograms. Follow- 
ing treatment the sinusitis appeared to be relieved but 
the headaches were not affected. A psychiatric con- 
sultant was of the opinion that the patient had a 
schizoid personality and that the headaches were func- 
tional. The patient was not seen again until April 9, 
1942, when he entered the hospital complaining of pains 
in muscles and joints of five months’ duration. In 
November 1941 a dull aching pain appeared in the right 
shoulder and extended down the right arm. This pain, 
which was aggravated by motion, subsided within sev- 
eral weeks, and similar pain developed in the left arm. 
Within a month incapacitating stiffness and soreness 
involved the entire skeletal musculature. In March 
1942 the patient first noticed that his hands and feet 
would become blue and painful after they were exposed 
to cold. At the same time there occurred edema of 
the hands, wrists, feet and ankles, and this was present 
intermittently thereafter. In addition, there were pains 
in the joints of the shoulders, wrists and toes. There 
was no appreciable loss of weight or strength. 

Physical Examination—The patient was well devel- 
oped, well nourished and muscular. The skin was 
clear. The retinal arteries were slightly sclerotic. The 
heart and lungs were normal. Muscular tenderness to 
pressure was present over the right pectoral region, 
the posterior axillary folds and the trapezius muscles. 
There were no other abnormal physical findings. 

Laboratory Studies.— There was no anemia. The 
total leukocyte count was 4,700 per cubic millimeter, 
with a normal differential count. Examination of the 
urine gave normal results. The sedimentation rate was 
slightly elevated on two of three determinations. An 
electrocardiogram was normal. Roentgenograms of the 
hands showed no abnormalities. The basal metabolic 
rate was normal. The total serum protein amounted 
to 7.84 Gm. per hundred cubic centimeters, with albumin 
4.06 Gm. A biopsy of the deltoid muscle showed no 
abnormality. 

Course in the Hospital—tIn the ten day period during 
which the patient was observed, the pulse and tempera- 
ture remained normal. The stiffness, soreness and ten- 
derness of muscles persisted and were not relieved by 
acetylsalicylic acid. While in the hospital the patient 
lost 7% pounds (3.4 Kg.) in weight. 

The patient reentered the hospital two months after 
the first admission. He had continued to have severe 
persistent muscular pains, which interfered with sleep. 
There was a loss of 20 pounds (9 Kg.) of weight. 
The complaints were otherwise unchanged. 

On examination diffuse muscular tenderness was 
noted. The patient was unable to abduct his arms to 
a horizontal position because of weakness and pain. 
There was definite atrophy of the musculature of the 
shoulder girdle and upper parts of the arms. The 
laboratory findings showed no appreciable change. 

Biopsy of the Quadriceps Muscle.—In contrast to the 
previous section of deltoid muscle, this section showed 
pronounced changes. There were extensive sarcolem- 
mal nuclear proliferation and extensive but variable 
degenerative changes in the muscle fibers. There was 
a moderate inflammatory reaction in the interstitial 
tissue. 


The patient remained in the hospital several weeks 
and was not improved by artificial fever therapy induced 
by typhoid vaccine, by frequent hot baths or by oral 
administration of 40 mg. of alpha tocopherol daily. 


COMMENT 


There are certain interesting features in the 
cases of this small series of patients, 7 male and 
2 female. Their ages ranged from 32 to 61 
years. A febrile illness initiated the earliest 
symptoms in 2 cases, and in 2 the earliest symp- 
toms followed recent dental extractions. ‘The 
duration of the illness prior to establishment of 
the diagnosis varied from five weeks to eight 
years. Only for 1 patient (case 4+) was the diag- 
nosis of dermatomyositis made prior to admission 
to the hospital. 

Cutaneous manifestations occurred in 7 of the 
9 cases. In 5 instances there was an erythenia- 
tous rash, which varied in extent, location and 
duration. In 4 cases there were sclerodermatous 
changes, which were diffuse in 1 case and in the 
others localized to the extremities or to the face 
and extremities. Focal blue-brown pigmented 
areas were present over the spine in 2 cases. 
Hyperhidrosis was noted in 1 instance. Tropic 
ulcers of the hands were noted in 2 patients with 
sclerodermatous changes. Telangiectases were 
prominent in 2 cases. One patient exhibited 
punctate erythematous lesions of the soft palate, 
and a second had numerous telangiectases on ‘he 
palate. Edema, which most commonly occurred 
in the periorbital region, was present in every 
case. 

Evidence of involvement of muscles was a con- 
stant finding. Every patient complained of 
muscular stiffness which was pronounced in ‘he 
morning and was usually relieved by gentle 
exercise and made worse by prolonged or severe 
exertion. Subjective muscular weakness was 
absent in only 1 case. Three patients complained 
of muscular cramps which tended to be more 
severe at night. Three patients noticed spontane- 
ous twitching of their muscles. Palpation of the 
muscles, particularly of the shoulder girdle group, 
elicited tenderness in every case except 1 
(case 3). The consistence of the muscles was 
normal or reduced. In 6 patients there was 
demonstrable muscle atrophy, which affected 
most often the musculature of the shoulders and 
of the pelvic girdle. Involvement of nonskeletal 
striated muscle was less frequent. Hoarseness 
occurred in 4 instances; dysphagia in 2 and 
diplopia in 1. Six patients complained of 
dyspnea. In several instances other factors, such 
as emphysema and cardiac failure, may have 
produced this symptom. Fluoroscopic evidence 
of impairment of the motion of the diaphragm 
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was noted in 2 cases. Two patients had cardiac 
arrhythmias, which might be considered inci- 
dental findings or evidence of cardiac involve- 
ment in this disorder. In a third instance 
(case 6) evidence of myocardial disease preceded 
any symptoms referable to dermatomyositis. 

A history of Raynaud phenomena was elicited 
in + cases. In 2 of these the patients had sclero- 
dermatous changes of the hands. In a fifth case, 
in which the patient had diffuse scleroderma 
(case 5), there was no history of Raynaud 
phenomena yet they were readily demonstrated 
by temperature experiments. 

ever, usually slight, was present in 5 of the 
cases during the illness. Loss of weight was 
present in 7 cases and varied from 10 to 100 
pounds (4.5 to 45 Kg.). Three patients had a 
ch onic productive cough, which might have been 
secondary to disturbance of the respiratory 


with the hemoglobin content varying from 
10 to 12 Gm. per hundred cubic centimeters. In 
7 of the 9 cases the leukocyte count was within 
normal limits, while in 2 cases it was elevated 
on repeated determinations. In the differential 
counts 5 per cent and 6 per cent eosinophils 
respectively were noted in 2 cases on single 
determinations, but in subsequent differential 
counis eosinophils were less numerous. ‘[n the 
remaining cases there was no eosinophilia. In 3 
cases there were 8 per cent or more monocytes, 
and in 1 of these the monocyte count varied 
between 15 and 26 per cent. A moderate increase 
in the sedimentation rate was observed in 5 cases. 
Repeated examinations of urine and_ stools 
showed no abnormality in any case. 

In every instance the plasma _ nonprotein 
nitrogen was normal. Determinations of the 
serum calcium, phosphorus and_ phosphatase 


muscles in 2 of them. Three patients complained showed them to be normal in every case. Blood 
TABLE 1.—Representative Laboratory Values * 
Studies of Blood 
— Studies of Urine 
Corrected Serum Protein 
Differential Count, Sedi- Num- 
Red Hemo- per Cent menta- Albu- Glob- Choles- Mg. Me. ber 
Blood globin, —- A. tion min, ulin, terol, Sugar, Crea- Creat- Creat- of 
Cells, Gm. White Neu- Lym- Rate,t+ Gm. Gm. Meg. Meg. tine inine inine Deter- 
Ca-* Mil- per Blood’ tro- Eosino-Mono- pho- Mm./ per pe per per per per Coeffi- mina- 
lions 100Ce. Cells phils phils cytes cytes Hr. 100Ce. 100Ce. 100Ce. 100Cce. 2%Hr. 244Hr. cient tions 
1 4.33 12.7 10,600 70 6 6 17 30 3.91 4.10 178 80 155 700 12.3 9 
2 4.6 12.8 6,000 66 0 8 25 12 5.01 2.30 238 7 365 519 9.6 5 
3 3.7 10.9 4,800 76 0 6 18 19 5.08 2.38 143 100 
4 3.63 12.0 5,400 46 2 6 46 14 4.33 2.86 ae 108 247 928 15.5 1 
5 4.6 11.6 15,000 72 2 3 21 28 4.10 3.06 161 90 330 944 17.0 3 
6 3.7 10.2 8,700 65 0 2 33 28 2.91 6.78 151 320 1,050 10.5 1 
7 5.1 13.0 10,000 75 3 2 18 34 3.85 4.06 rss 7 6833 347 6.2 1 
& 4.46 12.3 12,250 80 3 1 16 26 4.67 1.86 108 81 292 5.0 2 
9 5.04 15.2 4,600 71 0 2 26 12 4.06 3.78 98 300 903 12.4 2 


’ For blood counts and blood chemistry only single illustrative values are cited. For creatine and creatinine, average values 


are viven. 
Wintrobe method. 


of paresthesias. There was slight to moderate 
enlargement of the liver in 4 cases. Three 
patients had arthritic pains without localized 
swelling of the joints. 

Ketinal changes, splenomegaly, enlargement of 
lymph nodes, serous effusions, hemorrhagic dis- 
orders and neurologic disturbances were not 
observed in this series. 

Therapy in these 9 cases met with little 
success. Oral administration of salicylates gave 
symptomatic relief in only 1 instance. Frequent 
hot baths gave temporary relief. Alpha toco- 
pherol given orally in doses of 40 mg. daily was 
employed for periods of one to several months 
in 5 cases without significant relief. Fever ther- 
apy with typhoid vaccine gave slight improve- 
ment in 1 case but not in 2 others. Other 
measures were ineffective. 

Few abnormal laboratory findings were present 
in this series. In 4 of the 9 cases there was a 
moderate normocytic, normochromic anemia, 


sugar values (fasting) varied between 76 and 
108 mg. per hundred cubic centimeters. Two 
patients exhibited slight elevations of the basal 
metabolic rate, with repeated determinations 
showing values between plus 10 and plus 25 per 
cent, while the rates of the remaining 7 patients 
were normal. The serum cholesterol was normal 
in the 5 cases in which it was determined, as was 
the serum chloride in the 3 cases in which it was 
determined. The Kahn reaction of the blood was 
negative in every instance. In 2 of the 9 cases 
the plasma protein was in excess of 8 Gm. per 
hundred cubic centimeters. The hyperprotein- 
emia resulted from an increase in the globulin 
fraction. In a third case a slight decrease in the 
serum albumin together with a rise in the serum 
globulin resulted in a reversal of the albumin- 
globulin ratio. Examination of the spinal fluid, 
which was performed in 4 cases, showed no 
abnormality. Roentgenograms of the hands and 
feet and of the adjacent long bones showed no 
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abnormality in the 6 patients who had these 
studies. 

Anemia and_ significant leukocytosis or 
leukopenia are unusual in dermatomyositis.** 
A relative increase in the number of monocytes 
was present in approximately 50 per cent of a 
large series of cases reported by Schuermann,’” 
while in 45 per cent there was a significant 
eosinophilia. The sedimentation rate of the blood 
is frequently increased, especially during an acute 
exacerbation.?» Albuminuria was present in 14 
of the 40 cases of O’Leary and Waisman,** and 
in a small number of these the urinary sediment 
contained erythrocytes and casts. The basal 
metabolic rate usually has been found normal but 
may be elevated.*® Changes in the plasma pro- 
teins are infrequent. O’Leary and Waisman * 
noted that in 2 of 4 cases the serum protein was 
reduced without change in the albumin-globulin 
ratio. In several instances ** cases have occurred 
in which the concentration of serum proteins 
has been normal or reduced and there has been 
reversal or a tendency to reversal of the albumin- 
globulin ratio. In a case of poikilodermato- 
myositis, Horn*® found hyperproteinemia due 
to an increase in the globulin fraction. The 
studies of blood calcium and phosphorus usually 
have shown no abnormality, although the serum 
calcium was low in a case described by Richter.*® 
Osteoporosis has been observed.** Other labora- 
tory findings usually have been normal. Milhorat 
and his co-workers }* noted a disturbance in the 
ratio of urinary calcium to fecal calcium in 
dermatomyositis. 

Determinations of creatine and creatinine in 
twenty-four hour specimens of urine were made 
in 8 of the 9 cases. Multiple determinations 
were made in 5 cases. In every instance there 
was spontaneous creatinuria, the amount varying 
from 53 to 633 mg. per twenty-four hours. The 
percentage of creatine to total creatinine (pre- 
formed creatinine and creatine) varied from 
10 to 65 per cent, with an average of 31 per cent. 
The amount of preformed creatinine was reduced 
in every case. The creatinine coefficient (number 


13. O’Leary and Waisman. Schuermann.1> 

14. Lane, C. W.: Dermatomyositis, South. M. J. 31: 
287-294 (March) 1938. Kinney and Maher.t¢ Keil.4¢ 

15. Horn, R. C., Jr.: Poikilodermatomyositis: Report 
of Case with Complete Postmortem Examination, Arch. 
Dermat. & Syph. 44:1086-1097 (Dec.) 1941. 

16. Richter, R.: Exfoliative generalisierte Erythro- 
dermie bei Dermatomyositis, Dermat. Wchnschr. 111: 
710-712 (Aug. 17) 1940. 

17. (a) Griffiths, W. J.: Biochemical Aspects of Der- 
matomyositis, Brit. J. Dermat. 52:295-304 (Oct.) 1940. 
(6) Kinney and Maher.t¢ (c) Milhorat, Weber and 
Toscani.12 


ARCHIVES OF INTERNAL MEDICINE 


of milligrams of creatinine excreted in twenty- 
four hours per kilogram of body weight) was 
reduced in all the male patients, being below 18 
(normal range is 18 to 32) ; it was within normal 
limits in 1 female patient (15.5) and reduced 
in the other (5 [normal for females 9 to 26]). 

The determinations of creatine and creatinine 
for these patients were carried out while the 
patients were on diets containing 60 to 80 Gm. 
of protein daily. Bodansky and his co-workers 
in a case of “generalized myositis fibrosa” found 
the degree of creatinuria with an ordinary diet 
to be identical with that noted with a creatine- 
free diet, although a high protein diet increased 
the amount of urinary creatine. This same 
observation was made by one of us in a case of 
dermatomyositis which was studied elsewhere 
and is not included in this group. Healthy 
women, particularly during the menstrual period, 
may excrete considerable amounts of creatine '°; 
hence the finding of this substance in the urine of 
women may not be abnormal. Many observors 
have noted creatinuria in dermatomyositis. \Ve 
have found no case mentioned in which studies of 
creatine were made in which there was :00t 
creatinuria. The great daily variations in out; ut 
of creatine and creatinine which occurred in «ur 
patients has also been observed by others.”° I[n 
general, the degree of creatinuria increases w'th 
the activity of the disease. Milhorat and is 
co-workers ?? observed in 2 cases of derma‘o- 
myositis that administration of wheat germ oil 
resulted in a decrease in urinary creatine 2nd 
an increase in creatinine. In 2 instances (cases 
1 and 9) prolonged administration of vitamin E 
had no significant effect on excretion of creatine 
and creatinine. In the other cases this effect was 
not studied. 

Ergographic tracings of the combined action of 
finger and forearm muscles were obtained in all 
cases and revealed apparently normal types of 
fatigue curves but diminished muscular power. 
The degree of loss of power varied with the 
severity of the case. Dynamometer studies of the 
hand grip and of the ability of retraction of 
the shoulder muscles showed diminished power 
when contrasted with that of other subjects of the 


18. Bodansky, M.; Schwab, E. H., and Brindley, P.: 
Creatine Metabolism in a Case of Generalized Myositis 
Fibrosa, J. Biol. Chem. 85:307-325 (Dec.) 1929. 

19. Smith, O. W.: Creatinine Excretion in Women: 
Data Collected in the Course of Urinalysis for Female 
Sex Harmones, J. Clin. Endocrinol. 2:1-15 (Jan.) 1942. 

20. Dilger, M.: Stoffwechseluntersuchungen bei Der- 
matomyositis, Ztschr. f. Kinderh. 58:564-573, 1936. 
Steinitz, H., and Steinfeld, F.: Untersuchungen zum 
Kreatinstoffwechsel bei Dermatomyositis, Ztschr. f. 4. 
ges. exper. Med. 79:319-328, 1931. Griffiths.17 
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same age and sex. Loss of strength of the shoul- 
der muscles was more pronounced than that of 
the hand muscles in all cases. 

In 5 cases electrical stimulation of multiple 
muscle motor points failed to show the reaction 
of degeneration. In every instance, however, the 
amount of current necessary to produce contrac- 
tions was 25 to 40 per cent greater than that 
required for controls. Somewhat similar obser- 
vations have been made by others.**_ In 1 case 
(case 2), the muscle action current in response 
to single, paired and multiple nerve stimuli was 
studied with a cathode ray oscillograph by 
Harvey according to the method of Harvey and 
Maisland.** The muscle action current showed 
reduced voltage, but no other abnormality could 
be found. 

In 6 cases studies were made of the carbo- 
hycrate metabolism. In 3 of these the dextrose 
tol. rance test (oral) and the insulin tolerance 
tes! °° were found to give normal results; in the 
oth r 3 these tests were not done. In all 6 cases 
the combined insulin and dextrose tolerance test 
as 1ccommended by Himsworth ** was employed. 
Th procedure involves determination of simul- 
tan ous arterial (capillary) and venous sugar 
levels thirty and sixty minutes after oral admin- 
istr ition of 50 Gm. of dextrose and intravenous 
injcction of 5 units of insulin. Griffiths 17* found 
tha’ in some cases of dermatomyositis there was 
litt'e difference between the arterial and the ve- 
nous sugar values, particularly at thirty minutes, 
in contrast to results for normal persons, whose 
arterial sugar values are considerably greater 
than the venous levels. This diminished arterio- 
venous difference in dermatomyositis was inter- 
preted as resulting from impaired glycogenesis in 
muscles under the influence of insulin. How- 


21. Radermecker, M. A.: Sur une forme chronique 
a evolution fatale de la dermatomyosite avec sclero- 
dermie, J. belge de neurol. et de psychiat. 40:83-97 
(Feb.) 1940. Hendry, A. W., and Anderson, T. E.: 
Dermatomyositis, Lancet 1:80-82 (Jan. 14) 1939. Shel- 
don, J. H.; Young, F., and Dyke, S. C.: Acute Der- 
matomyositis Associated with Reticulo-Endotheliosis 
with a Note on Histological Findings, ibid. 1:82-84 
(Jan. 14) 1939. Karelitz and Welt.2> Marcus and 
Weinstein.4> 

22. Harvey, A. M., and Maisland, R. L.: Method 
for Study of Neuromuscular Transmission in Human 
peiects Bull. Johns Hopkins Hosp. 68:81-93 (Jan.) 

41, 

23. Fraser, R. W.; Albright, F., and Smith, P. H.: 
Value of Glucose Tolerance Test, Insulin Tolerance 
Test, and Glucose Insulin Tolerance Test in Diagnosis 
of Endocrinologic Disorders of Glucose Metabolism, 
J. Clin. Endocrinol. 1:297-306 (April) 1941. 

24. Himsworth, H. P.: Diabetes Mellitus: Its Dif- 
ferentiation into Insulin-Sensitive and Insulin-Insensi- 
tive Types, Lancet 1:127-130 (Jan. 18) 1936. 
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ever, the 6 patients in our series failed to exhibit 
such a response. In every case a considerable 
arteriovenous difference was obtained. We em- 
ployed this same test for patients with peri- 
arteritis nodosa, amyotrophic lateral sclerosis, 
myasthenia gravis, thyrotoxicosis, progressive 
muscular atrophy and myotonia dystrophica. 
All these had pathologic changes in the striated 
muscle, confirmed by biopsy. Only a single 
patient, one with marked hyperthyroidism, had 
values which might indicate reduction of the 
ability of muscles to form glycogen. 

Studies of cutaneous temperature were made 
on 8 of the 9 patients. Measurements were made 
with a thermocouple which was sensitive to 
0.5 degree (0.9 F.) C. The response of the index 
finger to overcooling was abnormal in 5 of the 
cases. Lewis * has found that if a finger or a 
finger and a portion of the hand are immersed 
in water at 0 to 10 C. for ten minutes vasodilata- 


Tas_E 2.—Values for Arterial and Venous Sugar 
Obtained in the Combined insulin and 
Dextrose Tolerance Test 


Fasting 30 Minutes 60 Minutes 
A A. 
Case Arterial* Venous Arterial* Venous Arterial * Venous 

1 108 96 79 53 87 74 
2 144 150 188 114 160 110 
5 104 100 110 86 137 119 
7 80 7 105 92 

8 108 120 330 292 410 360 
9 101 112 230 156 127 110 


* Arterial (capillary) blood sugar. 


tion of the exposed skin occurs during the 
immersion. After its withdrawal the finger 
recovers its original temperature within twenty 
minutes and then rises 1 to 6 degrees C. (1.8 to 
11 degrees F.) above its original temperature and 
above that of the nonimmersed fingers. This 
elevation persists for many minutes. This is 
known as the reaction to overcooling and always 
occurs in normal subjects. Rarely the immersed 
forearm also shows the reaction to overcooling. 
In cases of severe Raynaud’s disease, with or 
without diffuse scleroderma, Lewis observed that 
after immersion the chilled finger had a delayed 
and often incomplete return to its initial tempera- 


25. (a) Lewis, T.: Experiments Relating to the 
Peripheral Mechanism Involved in Spasmodic Arrest 
of the Circulation in the Fingers: A Variety of Ray- 
naud’s Disease, Heart 15:7-101 (Aug.) 1929. (b) 
Observations upon the Reactions of the Vessels of the 
Human Skin to Cold, ibid. 15:177-208 (May) 1930. 
(c) Lewis, T., and Landis, E. M.: Further Observa- 
tions upon a Variety of Raynaud’s Disease, with Spe- 
cial Reference to Arteriolar Defects:and to Scleroderma, 
ibid. 15:329-350 (July), 1931. (d) Lewis, T.: Supple- 
mentary Notes upon the Reactions of the Vessels of 
the Human Skin to Cold, ibid. 15:351-358 (July) 1931. 
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ture with the subject at ordinary room tempera- 
ture. Even in such cases the reaction to 
overcooling occurred if the room temperature 
was sufficiently high (e. g. 30 C.). 

Eight patients and 10 normal controls had one 
forearm and hand immersed in water at 0 C. for 
three minutes. Prior to the immersion the sub- 
jects were allowed fifteen to thirty minutes to 
attain equilibrium with the room temperature at 
which the observations were made. During this 
period frequent measurements of temperature 
were made at selected areas. No measurements 
were made while the hand and forearm were 
immersed. After withdrawal, the forearm and 
hand were dried by gentle patting. Beginning 
one minute after withdrawal, temperature read- 
ings were obtained at two minute intervals from 
the palmar surface of the index finger, the 
dorsum of the wrist and the flexor surface of the 
midportion of the forearm of both the cooled and 
the uncooled upper extremity. In the 10 control 
subjects and in the 8 patients with dermato- 
myositis, the temperature response was identical 
except in the index finger of the immersed 
extremity. The recovery of the immersed wrist 
and forearm was seldom complete in twenty to 
thirty minutes, and usually at the end of this 
period the temperature was several degrees below 
the initial temperature. In no instance did the 
temperature of the chilled wrist and forearm rise 
above the original temperature. In the unim- 
mersed extremity, the temperature of the index 
finger fell 1 to 3 degrees C. (1.8 to 5.4 degrees 
F.) after immersion of the other extremity, and 
recovery was complete two to seven minutes after 
withdrawal of the immersed extremity. This 
was interpreted as increased vasomotor tone 
initiated by the cold stimulus. The unimmersed 
wrist and forearm showed no significant change 
in temperature. 

In the 10 control subjects without vascular 
disease, the index finger showed the character- 
istic response to overcooling. The immersed 
index finger returned to its original temperature 
at an interval varying from six to sixteen minutes 
after withdrawal from the bath. Recovery was 
followed by a rise of the temperature of the index 
finger from 1 to 4 degrees C. (1.8 to 7.2 degrees 
F.) above the original temperature and above 
that of the nonimmersed index finger. This rise 
persisted for ten minutes or longer. 

In 5 of the cases of dermatomyositis the index 
finger failed to return to its original temperature 
or to the temperature of the nonimmersed index 
finger within twenty to thirty minutes (cases 
1, 2,3,5 and 7). In 1 instance (case 9) recovery 
was delayed; however, the characteristic rise 
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occurred. In 2 instances the response was 
normal. One of the patients with a normal 
recovery temperature response had Raynaud 
phenomena, while 1 of the patients with delayed 
recovery had no Raynaud phenomena. 

The temperature studies on the controls and 
on the patients with dermatomyositis were made 
at room temperature varying from 20 to 25 C. 
During a given study the room temperature did 
not vary more than 1 degree C. Subsequent 
studies on 2 normal controls showed that the 
recovery of the chilled index finger was equally 
rapid at room temperatures of 20 and 25 C,, 
although the initial skin temperature was lower 
at the cooler room temperature. The recovery 
period of the patient with diffuse scleroderma 
and Raynaud phenomena was much slower at 
20 than at 25 C. We have also determined the 
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Fig. 4—The temperature recovery response of the 
index finger after chilling in water at 0 C. for three 
minutes in 10 normal controls (shaded areas indicate 
range of response) and 7 patients with dermatomyositis. 


response to overcooling in 2 patients with ob- 
structive vascular disease of the large arteries 
of the upper extremities. In both, the recovery 
of the immersed index finger was delayed and 
there was no rise above the originai temperature 
or above the temperature of the nonimmersed 
fingers. 

Space does not permit an adequate discussion 
of the technical difficulties in obtaining reliable 
readings of skin temperature studies or if 


int 
ou 
wa 
the 
ent 
ter 
In 
cy: 
the 
of 
par 
did 
mi! 
iy: 

pat 

: duc 

ten 
tha 
Ra 
rey 
sec 

gic. 
tor) 

wit 

wei 

of 

cyti 

sect 

ras] 

| exh 
cor! 
hya 

con 
: wer 
chai 

7 loss 

| ing 
occe 
cert: 
arte 
alter 
Usu 
: 
bene 
area 
appe 
long 
were 
26. 
Erge 
Skin 
Othe: 
30 J 


JAGER-GROSS MAN—DERMATOMYOSITIS 283 


interpreting them.*®° To us the observations in 
our cases of dermatomyositis suggest that there 
was an impaired flow of blood to the vessels of 
the skin of the fingers in 5 instances. 

In 2 instances (cases 1 and 5) the patient’s 
entire body was immersed in water at 20 C. for 
ten minutes. The room temperature was 25 C. 
In each instance the extremities showed severe 
cyanosis which persisted for thirty minutes after 
the bath. The trunk and the proximal portions 
of the extremities recovered -before the distal 
parts. The temperature of the skin of the fingers 
did not return to the original level in thirty 
minutes after the bath. The production of 
cyanosis at 20 C. is in accord with attacks in 
patients with Raynaud’s disease. Lewis *** pro- 
duced typical Raynaud attacks in patients at 
ten.peratures of 15 to 20 C. It is interesting 
tha’ the patient in case 5 gave no history of 
Raynaud phenomena although objective evidence 
revealed the condition. 

| iopsies of skin were obtained in 4 cases, and 
sec ons of muscle were obtained in all except 
1 cise (case 4). All sections were routine sur- 
gic! specimens which were fixed in solution of 
iorr aldehyde, embedded in paraffin and stained 
wit) hematoxylin and eosin. No special stains 
were employed. The sections showed atrophy 
of tue epidermis and slight perivascular lympho- 
cytic infiltration in the corium. None of these 
sections was obtained from an area exhibiting a 
ras}. In case 5, in which clinically the patient 
exhibited diffuse sclerodermatous changes, the 
corium appeared denser than normal and partially 
hyalinized. No vascular lesions were observed. 

lhe 8 biopsy specimens of muscle showed 
considerable histologic variation. In all there 
were demonstrable abnormalities. Degenerative 
changes of the muscle fibers, such as vacuolation, 
loss of striation, hyalinization, variation in stain- 
ing, fragmentation and atrophy, were observed 
occasionally ; however, we were unable to be 
certain that many of these changes were not 
artefacts in our sections. The most constant 
alteration was an increase in muscle nuclei. 
Usually the nuclear increase was of the sarco- 
lemma type, that is, of the muscle cells lying 
beneath the sarcolemma membrane. In many 
areas there were columns of nuclei which 
appeared to lie in the central portions of the 
longitudinally sectioned fibers. These nuclei 
were elliptic or round and were larger and con- 


26. Cobet, R.: Die Hauttemperatur des Menschen, 
Ergebn. d. Physiol. 25:439-516, 1926. Weatherly, J. H.: 
Skin Temperature Changes Caused by Smoking and 
Other Sympathomimetic Stimuli, Am. Heart J. 24:17- 
30 (July) 1942. 


tained less chromatin substance than usual. 
Occasionally similar-appearing nuclei were seen 
in the central portions of transversely sectioned 
muscle fibers. In a few sections the sarcolemma 
nuclei showed degenerative changes, such as 
pyknosis and karryorrhexis. Giant cells occa- 
sionally were encountered. These consisted of 
large numbers of centrally placed nuclei lying in 
a poorly defined cytoplasmic substance. Phago- 
cytosis of fibers by mononuclear cells was ob- 
served frequently. The degree of inflammatory 
response in the interstitial tissue was variable 
but usually slight. The cells were predominantly 
histiocytes and lymphocytes, although plasma 
cells and polymorphonuclear leukocytes occa- 
sionally were encountered. In 2 instances small 
amounts of brown pigment granules were ob- 
served in the interstitial tissue. Perivascular 
inflammatory cells were present in every section 
but usually were not numerous. In many sections 
there was an apparent focal increase in interstitial 
tissue. The small arteries and arterioles usually 
appeared normal, although in a few instances 
there was moderate thickening of the media. No 
vessel showed proliferative or necrotizing changes 
or infiltration of the wall with leukocytes. 

In an effort to determine the specificity of 
the histologic changes of dermatomyositis, we 
examined a number of surgical biopsy specimens 
from patients with other conditions. This group 
included 4 sections of normal muscle removed 
during surgical operations and sections of muscle 
from 1 patient with torticollis, 2 patients with 
lupus erythematosus disseminatus, 4 with acute 
rheumatic fever, 1 with acute glomerulonephritis, 
1 with chronic glomerulonephritis, 1 with malig- 
nant hypertension, 1 with Volkmann’s contrac- 
ture, 3 with  periarteritis nodosa, 1 with 
thyrotoxicosis with marked muscular atrophy 
and 1 with myotonia dystrophica. In many of 
these sections there were apparent degenerative 
changes, such as atrophy of the fibers, vacuola- 
tion of the cytoplasm, loss of striation, fragmenta- 
tion of the fibers and variation in staining of 
the fibers. In addition, an apparent slight focal 
increase in muscle nuclei was encountered fre- 
quently. 

In the 3 specimens of muscle from patients 
with periarteritis nodosa, characteristic vascular 
lesions were present. In addition, in each 
instance there were extensive focal increase in 
muscle nuclei, nuclear degenerative changes, 
phagocytosis of fibers, interstitial inflammatory 
changes and focal increase in interstitial connec- 
tive tissue. In biopsy specimens from 1 of the 
2 patients with lupus erythematosus, 1 of the 4 
patients with acute rheumatic fever and the 
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patient with myotonia dystrophica, the muscle There is general agreement that the histologic tic 
showed degenerative, proliferative and interstitial changes in the skin in dermatomyositis are non- ce 
changes which were not distinguishable from the specific. The usual alterations are atrophy of na 
changes in our cases of dermatomyositis. the epidermis, edema and perivascular infiltra- 
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Fig. 5.—Biopsy specimens of muscle: A, from case 1; note the apparent phagocytosis of necrotic muscle 
fiber. B, from case 2; note the nuclear proliferation and the slight interstitial inflammatory reaction. C, from 
a case of disseminated lupus erythematosus; there are extensive proliferation of muscle nuclei and a slight 
interstitial inflammatory reaction. D, from a case of myotonia dystrophica; note the muscle giant cells and 
the nuclear proliferation. 
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tion of the corium with lymphocytes and plasma 
cells. The vessels of the corium may be 
narrowed. 

In the muscle similar pathologic changes have 
been reported by many observers.?* The degree 
of involvement is variable. Certain muscles or 
portions of muscle may not be involved; hence 
negative results of biopsy do not exclude this 
diagnosis. This was observed in case 9 of our 
series, in which the initial biopsy specimen 
showed no change while a second specimen 
showed the usual changes. There may be 
hemorrhage into the muscle. The interstitial 
connective tissue may be edematous or increased 
in unount. A variable degree of infiltration with 
in'ammatory cells, mainly lymphocytes, occurs 
in ‘he interstitial tissue. Occasionally lymphoid 
fo' icles (“lymphorrhages”) ® may be present. 
T! - arterioles may appear normal. Often they 
ap car dilated. The walls of the vessels may be 
th kened and may show extensive changes.** 
T! - muscle fibers show proliferative and degen- 
er. ive changes. Muscle giant cells may occur, 
an sarcolemma nuclei may be increased. De- 
ge erative changes in the muscles include edema 
of the fibers, loss of striation, fragmentation, 
ati phy, necrosis with phagocytosis, and hyaline, 
gr ular, fibrinous and vacuolar degeneration. 

hese histologic changes in the muscle are not 
sp -ific for dermatomyositis. Similar muscle 
ch: iges in muscles have been observed in many 
otler diseases, such as rheumatoid arthritis,?° 
pn umonia,*® thyrotoxicosis ** and a variety of 
otl.cr disorders.?* 


2,. von Meyenburg, H.: Die quergestreifte Musku- 
latur, in Henke, F., and Lubarsch, O.: Handbuch der 
Speziellen pathologischen Anatomie und Histologie, 
Berlin, Julius Springer, 1929, vol. 9, pt. 1, pp. 299-508. 
O'Leary and Waisman.!® Kinney and Maher.'¢ Keil.14 
Keller.2@ 

2s. Keil.14 Keller.2@ 

29. Curtis, A. C., and Pollard, H. M.: Felty’s Syn- 
drome: Its Several Features, Including Tissue Changes, 
Compared with Other Forms of Rheumatoid Arthritis, 
Ann. Int. Med. 18:2265-2284 (June) 1940. 

30. Forbus, W. D.: Pathologic Changes in Volun- 
tary Muscle : I. Degeneration and Regeneration of the 


SUMMARY 


In 9 new cases of dermatomyositis in adults 
described in this report evidence of involvement 
of muscles was present in every instance. Fre- 
quently there were tenderness, weakness and 
atrophy of skeletal muscles. Occasionally the 
so-called vital striated muscles of deglutition and 
respiration were affected. In all instances biopsy 
specimens of skeletal muscles revealed certain 
histologic changes. Evidence is presented to 
indicate that these microscopic lesions are not 
specific for this disorder. 

Involvement of the skin occurred in 7 of the 9 
cases. In 2 instances the mucous membranes of 
the mouth were affected. In 1 case there was 
diffuse scleroderma, and in 2 others scleroderma- 
tous changes were confined to the hands. A 
history of Raynaud phenomena was elicited for 
4 patients. 

Extensive laboratory studies revealed no con- 
stant abnormality other than spontaneous creati- 
nuria. Carbohydrate metabolism, as indicated by 
several types of tests, was apparently normal. 
Studies of the reaction to overcooling as shown 
by the cutaneous temperature gave results typical 
of Raynaud’s syndrome in the 4 patients with a 
history of this disturbance and in 1 additional 
patient without such a history. 

The variability of the manifestations -in this 
series of cases was sufficient to arouse doubt as 
to whether “dermatomyositis” is a single clinical 
entity. A similar view is obtained from reading 
previous reports of cases of this disorder. In 
addition to clinical, laboratory and pathologic 
data, it may be necessary to follow the course of 
the illness for a prolonged period before the 
diagnosis may be established with certainty. 

Dr. Dawson of the Pathology Department oi Van- 
derbilt Hospital, Dr. King of the Physiology Depart- 
ment, Dr. Mason of the Biochemistry Department, 


and Dr. Youmans of the Department of Medicine, gave 
suggestions and assistance in this study. 


Department of Medicine, Vanderbilt University. 


Rectus Abdominis in Pneumonia, Arch. Path. 2:318- 
339 (Sept.) 1926. 

31. Dudgeon, L. S., and Urquhart, A. L.: Lymphor- 
rhages in Muscles in Exophthalmic Goitre, Brain 49: 
182-186 (June) 1926. Freudenthal.% 
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In previous papers ' we have considered the 
clinical and laboratory features presented by 378 
cases of acute myocardial infarction. The excel- 
lent early discussions of the topic ? so emphasized 
the clinical aspects that myocardial infarction 
should be, as Henry Christian described it,?* “an 
easily diagnosable condition.” In the great ma- 
jority of cases the diagnosis of acute infarction 
of the myocardium can be made, or at least sus- 
pected, on clinical evidence alone. However, the 
list of conditions considered in the differential 
diagnosis of acute infarction is lengthy (Herrick * 
has mentioned 28). We found that but 50 per 
cent of our patients were admitted with the diag- 
nosis of acute infarction and that in 20 per cent 
of the cases the admission diagnosis contained 
no mention of the heart whatsoever.* The elec- 
trocardiogram therefore must play a major role 
in confirming the clinical diagnosis or in reveal- 
ing the presence of an unsuspected infarction. 
As part of our study we decided to consider the 
value and accuracy of the electrocardiogram in 
the diagnosis of acute myocardial infarction. 


MATERIAL AND SELECTION OF CASES 


During the period from Jan. 1, 1929 to Dec. 
31, 1941, 508 patients were discharged from the hos- 
pital or died with a final diagnosis of acute myocardial 


1. Baer, S., and Frankel, H.: Studies in Acute 
Myocardial Infarction: I. The Clinical Picture, Ann. 
Int. Med. 20:108 (Jan.) 1944; II. Laboratory Pro- 
cedures as Diagnostic Aids, ibid. 20:115 (Jan.) 1944. 

2. (a) Herrick, J. B.: Clinical Features of Sudden 
Obstruction of Coronary Arteries, J. A. M. A. 59: 
2015 (Dec. 7) 1912. (b) Levine, S. A., and Tranter, 
C. L.: Infarction of Heart Simulating Acute Surgical 
Abdominal Conditions, Am. J. M. Sc. 155:57 (Jan.) 
1918. (c) Wearn, J. T.: Thrombosis of the Coronary 
Arteries, ibid. 165:250 (Feb.) 1923. (d) Gardiner, 
H. C.: Coronary Arterial Occlusion, ibid. 168:181 
(Aug.) 1924. (e) Christian, H. A.: Cardiac Infarc- 
tion: An Easily Diagnosable Condition, Am. Heart J. 
1:129 (Dec.) 1925. (f) Hamman, L.: Symptoms of 
Coronary Occlusion, Bull. Johns Hopkins Hosp. 38: 
273 (April) 1926. 

3. Herrick, J. B.: On Mistaking Other Diseases 
for Coronary Thrombosis, J. M. Soc. New Jersey 32: 
590 (Oct.) 1935. 
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infarction. With the exception of 20 cases that we 
felt had a typical clinical picture (history, friction 
rub, etc.), no case formed part of this study unless 
there were diagnostic electrocardiographic or necropsy 
changes. The use of chest leads was begun at Jewish 
Hospital shortly after their recommendation by WoIl- 
ferth and his associates. Every case included on the 
basis of the electrocardiogram alone was reviewed by 
the senior author. No electrocardiogram was consid- 
ered diagnostic unless it presented the changes recoin- 
mended by Levine,5 Wolferth and his co-workers ® and 
Katz.?7 With these diagnostic criteria, a number of 
cases of sudden death were eliminated because necroj sy 
was not done. Many cases of old infarction were sot 
included because the electrocardiogram did not exhi)it 
characteristic evidence of a new infarction. There e- 
mained for consideration 378 cases. 
Electrocardiographic diagnoses were classified uncer 
the following headings: (1) anterior infarction, (2) 
posterior infarction, (3) anteroposterior infarction, (4) 
infarction present but location uncertain, (5) elect: 0- 
cardiogram not diagnostic and (6) bundle branch block. 
At necropsy the cases were divided into instances of 
anterior, of posterior and of anteroposterior infarcti n. 


THE ELECTROCARDIOGRAPHIC DIAGNOSIS 


One must be aware of the possibilities and limi- 
tations of electrocardiography. Abnormal elec- 
trocardiograms have been obtained for human 
beings as early as one hour and as late as 
twenty days after the acute attack. Barnes 
stressed the fact that absence of diagnostic elec- 
trocardiographic changes is due to (1) failure to 
take sufficient tracings, (2) the presence of mul- 


4. (a) Wolferth, C. C., and Wood, F. C.: Elec- 
trocardiographic Diagnosis of Coronary Occlusion by 
Chest Leads, Am. J. M. Sc. 183:30 (Jan.) 1932. (b) 
Wood, F. C.; Bellet, S.; McMillan, T. M., and -Wol- 
ferth, C. C.: Electrocardiographic Study of Coronary 
Occlusion, Arch. Int. Med. 52:752 (Nov.) 1933. 

5. Levine, S. A.:° Clinical Heart Disease, Phila- 
delphia, W. B. Saunders Company, 1936. 

6. Wolferth, C. C., and Wood, F. C.: Acute Car- 
diac Infarction Involving Anterior and Posterior Sur- 
faces of the Left Ventricle, Arch. Int. Med. 56:77 
(July) 1935. Footnote 4. 

7. Katz, L. N.: Electrocardiography, Philadelphia, 
Lea & Febiger, 1941. 

8. Barnes, A. R.: Electrocardiogram in Myocardial 
Infarction, Arch. Int. Med. 55:467 (March) 1935. 
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tiple fresh infarctions, (3) the presence of bundle 
branch block, (4) the presence of pericarditis 
and (5) acritically ill patient. In a series of 34 
cases Feil, Cushing and Hardesty found the 
electrocardiogram diagnostic in 80 per cent. 

|lectrocardiograms were taken for 321 of our 
patients (table 1). For all but 18, or 94 per 
cent, a diagnosis of acute myocardial infarction 
was made. Of the 18 for whom this was not 
done, 13 had only one electrocardiogram taken 
and 5 were given a diagnosis ef bundle branch 
block. We see no reason to disagree with 
Barnes,* who stated that repeated electrocardio- 
g: uns should reveal the infarction in practically 
every case. 

ne of the more controversial topics in this 
fic | has been the localization of the acute myo- 
ca lial infarction. Wood and his associates *” 
fo nd anterior infarction a bit more common than 


TasLe 1.—Location of Acute Infarction by 


Electrocardiogram 
Cases Deaths 
Percentage Per- 
Number of Total Number centage 
An cried, 167 52 47 28 
108 34 22 20 
Ar eroposterior..........+.. 7 2 2 28 
Ac te infarction, location 
21 7 6 28 
E) -trocardiogram not 
13 9 69 
Bu die branch block....... 5 1 5 100 
ss 321 100 91 28 


posterior, and Willius *° reported anterior infarc- 
tion in 56.3 per cent of his cases and posterior in 
43.7 per cent. Rosenbaum and Levine '' also 
found anterior infarction more frequent. In a 
necropsy study Bean ** reported that 71 per cent 
oi the infarcts were located in the anterior and 
apical portions of the left ventricle. In contrast 
to these figures, Barnes and Ball ** in unselected 
autopsy material found little difference in the 
occurrence of anterior and posterior infarction, 


9. Feil, H.; Cushing, E. A., and Hardesty, J. T.: 
Accuracy in the Diagnosis of Myocardial Infarction, 
Am. Heart J. 15:721 (June) 1938. 

10. Willius, F. A.: Life Expectancy in Coronary 
Thrombosis, J. A. M. A. 106:189 (May 30) 1936. 

11. Rosenbaum, F. F., and Levine, S. A.: Imme- 
diate Prognosis of Acute Myocardial Infarction, Arch. 
Int. Med. 68:913 (Nov.) 1941. 

12. Bean, W. B.: Infarction of Heart: III. Clinical 
Course and Morphological Findings, Ann. Int. Med. 
12:71 (July) 1938. 

13. Barnes, A. R., and Ball, R. G.:- The Incidence 
and Situation of Myocardial Infarction in One Thou- 
sand Consecutive Post Mortem Examinations, Am. J. 
M. Sc. 183:215 (Feb.) 1932. 
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and Master, Jaffe and Dack** reported an al- 
most identical frequency. 

The distribution of our cases can be seen in the 
chart and in tables 1 and 2. There were 201 
cases of anterior and 118 of posterior infarction. 
It would seem that acute myocardial infarction 
occurs more often in the anterior portion of the 


Taste 2.—Distribution of 378 Cases of Acute Infarction 


v- 
ered Died Total 
Anterior infarction: 
Eleectrocardiogram 120 29 149 
Electrocardiogram and necropsy........... aele 23* 28 


Posterior infarction: 
Electrocardiogram 86 15 101 
Electrocardiogram and necropsy.......... ive 5 5 
Anteroposterior infarction: 
Electrocardiogram only..................... 5 2 7 
Electrocardiogram and necropsy........... ase 4* 4 
Infarction present location uncertain......... 15 4 19 
Electrocardiogram not diagnostic............ 4 1 5 
Bundle 3 3 
No electrocardiogram or necropsy............. 20 20 
* See text. 


leit ventricle. These figures are statistically sig- 
nificant.** 

This difference becomes even more striking 
when the cases studied at necropsy are considered 
(table 3). Of the 74 fatal cases in which autopsy 
was done, 52, or 70 per cent, were instances of 
anterior infarction, 23 per cent of posterior and 
7 per cent of anteroposterior. These percentage 
differences are highly significant statistically. 
The question arises why the incidence of anterior 
infarction at necropsy was even greater than that 
found by electrocardiograms alone. 

The answer to this is not difficult to obtain. In 
table 1 it is seen that definite location of the 


Tasie 3.—Location of Acute Infarction at Necropsy 


74 Cases Percentage of Total 


Anteroposterior... 5 7 


infarct could not be made by electrocardiogran’ 
in 39 of 321 cases (12 per cent). Twenty of the 
39 patients died, and autopsy was performed on 
12. Of these 12 patients, 11 were found to have 
anterior infarction and 1 anteroposterior infarc- 
tion. This is in keeping with the finding of 


14. Master, A. M.; Jaffe, H. L., and Dack, J.: The 
Treatment and Immediate Prognosis of Coronary 
Artery Thrombosis, Am. Heart J. 12:549 (Nov.) 1936. © 

15. Pearl, R.: Medical Biometry and Statistics, 
Philadelphia, W. B. Saunders Company, 1940. 
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Wood, Bellet, McMillan and Wolferth,*? who 
stated that most of the infarcts missed by electro- 
cardiograms are anterior. 

Another factor that would increase the autopsy 
incidence of anterior as compared with posterior 
infarction is the greater mortality of anterior 
myocardial infarction. We plan to consider 
specifically the factors influencing mortality in a 
separate paper. It can be seen from table 2, how- 
ever, that 81 of our 201 patients with anterior 
infarction (40 per cent) died, as contrasted to 32, 
or 27 per cent, of the 118 patients with posterior 
infarction. This difference is of significance 
statistically. The question of the relative mor- 
tality of anterior and posterior myocardial in- 
farction has been controversial. Wood and his 
associates,*”’ VanderVeer and Brown? and 
Stroud 77 have all expressed the opinion that 
anterior myocardial infarction is far more serious 


NUMBER OF CASES 


° 


Distribution of 378 cases of acute infarction accord- 
ing to location: A, anterior infarction; B, posterior 
infarction; C, anteroposterior infarction; D, location 
not certain; E, electrocardiogram not diagnostic (no 
autopsy); F, bundle branch block (no autopsy); G, 
diagnosis on clinical evidence (no autopsy). 


than posterior. Master and his associates,’* on 
the other hand, stated that the prognosis of an- 
terior and that of posterior infarction are about 
equal, and Willius '° said that the situation of the 
infarct has little influence on death or survival. 
Rosenbaum and Levine ™ agreed with this. It 
is of course true that a number of factors in- 
fluence the mortality in the individual case of 
myocardial infarction. But by and large we feel, 
as have the observers cited,’® that a patient with 
‘an anterior myocardial infarction has less chance 
of recovery than one with an infarct on the pos- 
terior surface of the left ventricle. 


16. VanderVeer, J. B., and Brown, L. E.: The 
Diagnosis and Prognosis of Coronary Occlusion, Penn- 
sylvania M. J. 39:303 (Feb.) 1936. ; 

17. Stroud, W. D., in discussion on Levine, S. A., 
and Levine, H. D.: Electrocardiographic Study of 
Lead IV, with Special Reference to Findings in Angina 
Pectoris, Tr. A. Am. Physicians 50:303, 1935. 

18. Wood and others.4® VanderVeer and Brown.?¢ 
Stroud.17 
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THE ACCURACY OF THE ELECTROCARDIOGRAM 


Another topic considered in this study was the 
accuracy of the electrocardiogram. Feil, Cush- 
ing and Hardesty ® expressed the opinion that 
it is accurate in 100 per cent of acute single in- 
farctions. A correlation of our autopsy and elec- 
trocardiographic material revealed 16 cases in 
which the electrocardiogram did not correctly 
localize the infarct (table 4). These cases were 
included under their correct category in table 2 
(see asterisks). 

Of the 16 patients, 8 had but one cardiogram 
taken before death, 2 had a bundle branch block 
and 2 were given a diagnosis of acute infarction 
of uncertain location. Therefore, their cases 
should not justly be considered as instances of 
electrocardiographic errors, as Barnes has ei- 
phasized.* Of the remaining patients, 3 had 
anteroposterior infarctions that were partially 
but not completely diagnosed. In just 1 case 
(interpreted as one of posterior and found to be 
one of anterior infarction) was there a definite 
diagnostic error. It seems justifiable to state 
that the localization of an acute myocardial n- 
farction by the electrocardiogram is a_ hig! ly 
accurate procedure. 


COMMENT 


It is difficult to explain the differences of 
opinion concerning the incidence and mortal.ty 
of anterior and of posterior infarction. 

The published series of cases of acute infa c- 
tion have been sufficiently large to eliminate the 
errors incident to random sampling. The meth- 
ods of selecting the cases cannot entirely explain 
these differences. The same observers that 
reported a greater incidence of anterior infarction 
found little difference between the mortality of 


4.—Discrepancy Between Electrocardiographic 
and Autopsy Evidenced in 16 Cases 


No.of Electrocardiographic 
Cases Diagnosis Autopsy Diagnosis 
7. Myocardial disease (only one Anterior infarction 
tracing taken) 
2. Bundle branch block Anterior infarction 
2. location not Anterior infarction 
2. Anterior infarction Anteroposterior infarction 
1. Posterior infarction Anteroposterior infarction 
1. Posterior infarction Anterior infarction 
1. Myocardial disease old infare- Anteroposterior infarction 
tion (only one tracing taken) 


anterior and that of posterior infarction. Further 
detailed autopsy studies may help clarify this 
topic, as would more exact descriptions of the 
acute attack, of the location of the arterial throm- 
bosis and of the position of the myocardial 
necrosis. It is noteworthy that our postmortem 


19, Willius.2° Rosenbaum and Levine. 
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incidence of anterior infarction is identical to the 
71 per cent of anterior and apical infarction found 
by Bean ** at autopsy. 

As far as therapy is concerned, these dif- 
ferences are purely academic. But they are of 
some importance in helping determine the prog- 
nosis of the individual case. Considering our 
data, we find it difficult to avoid the conclusion 
that anterior infarctions occur oftener than pos- 
terior and are more serious. 


SUMMARY AND CONCLUSIONS 


The diagnosis and location of the infarct were 
considered in 378 cases of acute myocardial in- 
farction. Electrocardiograms taken in 321 cases 
revealed the presence of infarction in 94 per cent. 
O» electrocardiographic study alone, 52 per cent 
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of the infarcts were found to be anterior and 34 
per cent posterior. Of 74 patients coming to 
necropsy, 70 per cent had anterior, 23 per cent 
posterior and 7 per cent anteroposterior infarc- 
tion. 

Anterior myocardial infarctions are more fre- 
quent and more serious than posterior infarctions. 
Infarction of the anterior wall of the left ventricle 
is more apt to be missed by electrocardiograms 
than posterior involvement. Electrocardio- 
graphic diagnosis and location of the infarction 
are highly accurate. 


Completion of this study would have been impossible 
without the assistance and advice of Dr. Harold L. 
Goldburgh, Dr. A. Margolies and Dr. Joseph C. Doane. 


6300 Rising Sun Avenue. 
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LIFE EXPECTANCY AFTER AN 


ATTACK OF MYOCARDIAL INFARCTION 


REPORT OF A CASE OF SURVIVAL FOR NINETEEN YEARS AFTER CORONARY THROMBOSIS 


GORDON McHARDY, M.D. ann DONOVAN 
ORLEANS 


NEW 


Initially, myocardial infarction resulting from 
coronary occlusion was regarded as a rapidly 
fatal condition. This impression was probably 
well substantiated by the diagnoses of preelectro- 
cardiographic days, seldom made except in cases 
of the most severe form. This attitude persists 
despite the numerous more optimistic prog- 
nosticators; perhaps it is best that all clinicians 
have a wholesome respect for this serious disease 
and that therefore they be more than ordinarily 
cautious in its treatment. On the other hand, 
one must realize the virtue of presenting a 
favorable life expectancy to the patient recover- 
ing from myocardial infarction. Herrick ' was 
the first (1912) to lend a gleam of hope to the 
situation by assuming the possibility of a long 
period of survival after recovery. 

Electrocardiography clarified the diagnostic 
difficulty ; the development of the method was 
rapid, and its accuracy has been proved, so that 
statistical evaluation of the life expectancy after 
recovery from myocardial infarction is now pos- 
sible. With the advent of the electrocardio- 
graphic method, reports of five year survivals 
appeared in the literature. Then Burton and 
his associates * reported a case of the condition 
verified by necropsy in which the patient sur- 
vived seven years. Jegorow * presented a case 
of multiple infarction verified post mortem in a 
man whose initial attack occurred fifteen years 
before. Conner and Holt * claimed to have seen 
a case in which the patient survived seventeen 
years, but they lack pathologic confirmation. 
White,° in 1933, reported his case of the disease, 


From the Department of Medicine, Tulane Uni- 
versity of Louisiana School of Medicine, and Touro 
Infirmary. 

J). Herrick, J. B.: Clinical Features of Sudden 
Obstruction of the Coronary Arteries, J. A. M. A. 59: 
2015 (Dec. 7) 1912. 

2. Burton, J. A. G.; Cowan, J.; Kay, J. H.; Mar- 
shall, A. J.; Rennie, J. K.; Ramage, J. H., and Teacher, 
J. H.: Fibrosis of the Myocardium with Electrocardio- 
graphic and Postmortem Examinations, Quart. J. Med. 
23:293, 1930. 

3. Jegorow, B.: Die intravitale Diagnose des Myo- 
kardinfarktes, Ztschr. f. klin. Med. 106:71, 1927. 

4. Conner, L. A., and Holt, E.: The Subsequent 
Course and Prognosis in Coronary Thrombosis, Am. 
Heart J. 5:705, 1930. 
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confirmed by autopsy, in which the patient sur- 
vived for seventeen and a half years, and, in 
1936, he claimed a new record of survival for 
twenty-four years ® after an attack of coronary 
thrombosis. 

With the general acceptance of such notable 
work, one hesitates to question White's reliability 
as a chronologist. However, in reviewing his 
two reports, we find a weakness nonexistent in 
our study: His 2 patients were assumed to have 
the initial attack of coronary occlusion on the 
basis of the history alone and in the course of 
their years of survival had other such episodes, 
but there were no electrocardiographic studies. 
We feel justified in reporting the present case, 
for a search of the literature shows that it is 
the first instance of myocardial infarction due to 
coronary thrombosis in which there was electro- 
cardiographic confirmation at the onset and in 
which the patient lived for so long a time, nine- 
teen years and thirty days from the initial occlu- 
sion until his death, from thrombosis, both the 
initial and the terminal attack being confirmed 
by autopsy. 

REPORT OF CASE 

History.—R. J. S., an attorney who was known to 
have hypertension, experienced a typical attack of 
coronary occlusion in February 1924, at the age of 42. 
The diagnosis was confirmed by progressive electro- 
cardiographic changes and was concurred in by the 
attending physician, Dr. Sidney K. Simon, and by two 
cardiologic consultants, Dr. B. R. Heninger and Dr. 
J. B. Elliott. 

An acceptable regimen wz adhered to, with six weeks’ 
rest in bed and eight moaths’ abstinence from work. 
Adjusting himself well to his disability, the patient 
resumed partial activity and gradually returned to his 
legal practice on a restricted basis. For nineteen years 
he was under close medical observation. He experienced 
frequent episodes of anginoid pain, which were relieved 
by use of analgesics and of drugs to dilate the coronary 
vessels. On several occasions he had severe, prolonged 
transthoracic pain, with mild circulatory collapse, but 
never had a frank episode of congestive heart failure. 
Numerous electrocardiographic studies were made, the 
only significant change after the initial series being a 


progressive shift from a normal deflection to a pro- 


5. White, P. D.: Longevity After Coronary Throm- 
bosis, J. A. M. A. 100:233 (Jan. 28) 1933. 

6. White, P. D.: A New Record in Longevity After 
Coronary Thrombosis, J. A. M. A. 108:1796 (May 22) 
1937. 
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nounced left axis deviation. The roentgenographic 
silhouette did not change in either the anteroposterior 
or the lateral projection, and the measurements remained 
within normal limits. 

He lent himself well to medical interest and was seen 
by numerous prominent internists, all of whom con- 
curred in the diagnosis of myocardial infarction due to 
coronary occlusion. 

In July 1924 Dr. Emanuel Libman, who saw the 
patient in consultation, agreed to the diagnosis of myo- 
cardial infarction and suggested the possibility of ven- 
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reading of the blood pressure was 70 systolic and 30 
diastolic (previous average reading 185 systolic and 
9) diastolic). Oxygenation and sedation, infusion of 
a concentrated solution of dextrose and limited, but 
adequate, administration of fluids were the initial thera- 
peutic measures. Twenty-four hours later he experi- 
enced pain on the right side of the thorax and hemoptysis 
(considered indicative of pulmonary infarction). The 
patient recovered from the immediate shock and did 
well for four days; then anuria developed and was 
successfully combated with various measures, including 


*3-1-2¢ 
(Eantiésr Pagseaven Taacinc) 


| 1930 


1935 


Fig. 2.—Electrocardiographic tracings taken during the 
died March 30, 1943. 


tricular aneurysm, but added: “There is not enough 
evidence for a definite diagnosis of secondary aneurysm 
of the heart.” Drs. Hubert Schoonmaker, Franz Groedel, 
John Musser and W. W. Hamburger all made con- 
firmatory reports. 

On three occasions it was necessary to give the patient 
a large dose of sulfathiazole—once for nasofacial cellu- 
litis, resulting from nasal furunculosis, and twice for 
severe prostatitis. He withstood this medication well. 

Throughout the years he was a prominent, active, 
successful attorney and teacher, 

On March 15, 1943, while in court, he experienced 
a typical attack of coronary thrombosis. The earliest 


terminal illness with coronary thrombosis. The patient 


administration of plasma. The sequence of events was 
congestive heart failure, which enforced digitalization, 
and terminal peripheral vascular collapse, with death on 
the fifteenth day after the onset of the attack. 
Autopsy.—The heart was enlarged, weighing 575 Gm. 
There were moderate hypertrophy and dilatation of the 
left ventricle, absence of any valvular lesion and two 
definite areas of scarring on the left ventricle, indicative 
of old, well healed infarcts. The anterior descending 
branch of the left coronary artery was occluded 3 cm. | 
from its origin, resulting in an area of infarction, 
measuring approximately 3 by 2 cm., in the antero- 
inferior portion of the intraventricular septum, as well 


to ig. 1—Electrocardiograms taken at intervals during the period of survival after myocardial infarction (1924- See 
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as an area in the adjacent anterior wali of the left 
ventricle, 2 cm. in diameter. 

Microscopic study revealed definite signs of old myo- 
cardial scarring, as well as the evidence of recent 
infarction. 

The other observations at necropsy were merely in- 
cidental. There was no ventricular aneurysm. The 
lungs showed only areas of atelectasis; most of the 
alveoli were filled with so-called heart failure cells. 


COMMENT AND CONCLUSION 


We shall not review the literature or compile 
a statistical report. Master, Dack and Jaffe’ 


7. Master, A. M.; Dack, S., and Jaffe, H. L.: Age, 
Sex and Hypertension in Myocardial Infarction Due to 
Coronary Occlusion, Arch. Int. Med. 64:767 (Oct.) 
1939. 
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adequately performed this task in 1939, when 
they published a study of 500 cases of coronary 
occlusion from Mount Sinai Hospital, with a 
bibliography covering 2,803 clinical reports and 
1,241 necropsy studies. 

We have not attempted to compute an average 
period of survival for myocardial infarction, but 
we hope by reporting this interesting case to 
lend credence to White’s contention that sur- 
vival and physical activity are possible years 
after an attack of acute coronary occlusion and 
that the prognosis for all victims should be con- 
sidered from this optimistic point of view. 


1534 Aline Street. 


= 
di 
of 
se! 
sta 
of 
: als 
ne: 
sol 
3 in 
suc 
las 
cor 
a or 
the 
pre 
or 
: ex! 
or 
rev 
fun 
due 
of 
T 
the 
con: 
way 
fror 
Soli 
: * 
meet 
New 
. of th 
Nov. 
1, 
festa 
for ( 
delpt 
thros 
taker 
28:7. 
1914. 


ien 


PALINDROMIC RHEUMATISM 


A “NEW,” OFT RECURRING DISEASE OF JOINTS (ARTHRITIS, PERIARTHRITIS, 
PARA-ARTHRITIS) APPARENTLY PRODUCING NO ARTICULAR RESIDUES— 


REPORT OF THIRTY-FOUR CASES; 


ITS RELATION TO “ANGIO- 


NEURAL ARTHROSIS,” “ALLERGIC RHEUMATISM” AND 
RHEUMATOID ARTHRITIS 


PHILIP S. HENCH, M.D.* 
ROCHESTER, MINN. 
AND 
EDWARD F. ROSENBERG, M.D. 
CHICAGO 


Ve wish to describe an unusual, oft recurring 
di: ase of joints and adjacent tissues, 34 cases 
of which have been studied in the arthritis 
sei ice of the Mayo Clinic since 1928. Its out- 
sta iding features are multiple afebrile attacks 
of cute arthritis and periarthritis, and sometimes 
als. of para-arthritis, with pain, swelling, red- 
ne. and disability generally of only one, but 
soi ctimes of more than one, small or large joint, 
in .n adult of either sex. The attacks appear 
suc lenly and develop rapidly. They generally 
las only a few hours or days and then disappear 
cor pletely, but they recur repeatedly at short 
or long, irregularly spaced intervals. Despite 
the frequent recurrences and the transitory 
presence (in some cases at least) of an acute 
or subacute inflammatory polymorphonuclear 
ex date in the articular tissues and cavity, little 
or nO constitutional reaction or abnormality is 
revealed by laboratory tests, and no significant 
functional, pathologic or roentgenographic resi- 
dues occur even after years of disease and scores 
of attacks. 


The disease has not been described in any of 
the many new and old textbooks on articular 
conditions which we have examined. In certain 
ways it resembles, and in other ways it differs 
from, conditions described in 1911 and 1913 by 
Solis-Cohen* and in 1939 by Kahlmeter.2 The 


* Division of Medicine, Mayo Clinic. 

Presidential address presented by Dr. Hench at a 
meeting of the American Rheumatism Association in 
New York, June 10, 1940; also presented at a meeting 
of the Central Society for Clinical Research in Chicago, 
Nov. 8, 1941, 


1. Solis-Cohen, S.: Certain Angioneurotic Mani- 


festations in and Around Joints, Frequently Mistaken 
for Gout and Rheumatism, Tr. Coll. Physicians, Phila- 
delphia 38:309-311, 1911; On Some Angioneural Ar- 
throses (Periarthroses, Pararthroses) Commonly Mis-. 
taken for Gout or Rheumatism, Tr. A. Am. Physicians 
agi 1913; Am. J. M. Sc. 147:228-243 (Feb.) 
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resemblances of our cases to, and their differ- 
ences from, those of Solis-Cohen and of Kahl- 
meter will be noted hereafter. 


ILLUSTRATIVE CASES 


Six typical cases are described in detail. Data 
on the remaining 28 cases and on these 6 cases 
are presented in table 1 and summarized in the 
text. 


Case 1 (table 1).—First recognized case of palin- 
dromic rheumatism in this series. 


A woman aged 21 came to the Mayo Clinic Aug. 2, 
1928, complaining of “arthritis” of eight years’ dura- 
tion. Her first attack was at the age of 13 years 
(August 1920), nine months before her first menses. 
Suddenly both big toes and a knee became swollen, 
red and painful. The attack lasted about a week; 
then the joints recovered completely. A month later 
she began to have a series of attacks which succes- 
sively involved any one of several joints almost con- 
tinuously during 1920 and 1921. The great toe and 
metacarpophalangeal joints usually were affected. Gen- 
erally only a single joint was affected at one time 
and then only for twelve to thirty-six hours. There 
would be, for example, much swelling and “vicious 
pain” in a joint in the morning; then suddenly in the 
afternoon that joint would become completely well, 
without even residual tenderness, until its reinvolvement 
a few days later, but some other joint would be affected 
meanwhile. Attacks occurred in some joint or other 
almost daily; when the feet were affected she often 
had to stay off them because of severe pain. With 
attacks appearing or subsiding almost daily, she esti- 
mated that she had several hundreds of them during 
1920 and 1921, and yet after each attack the affected 
joint became “completely well every time.” Then the 
disease changed its pace, and the pattern of attacks 
altered notably. 

During 1922 and 1923 the patient had only four or 
five attacks or small “groups of attacks” yearly. One 
joint of a toe or finger would be affected for two or 
three days; pain was severe enough to keep her awake 


and limit her activities temporarily. Then she would 


2. Kahlmeter, G.: Y a-t-il des formes de rheuma- 
tisme articulaire et périarticulaire d’une nature réelle- 
ment allergique? Acta med. Scandinav. 102:432-443, 
1939. 
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be well for three or four days, until another joint was 
affected, generally less severely and only for two days. 
At intervals of about one week she would have a third 
and a fourth attack lasting only a half or one day. After 
such a small group or chain of three or four bouts her 
joints were entirely well for two or three months. 
Diagnoses of rheumatism, fallen arches and arthritis 
were made, Treatment included tonsillectomy, physical 
therapy and shoe correction. In 1924 and 1925 she 
had only one short run of attacks yearly. During them 
she could not wear shoes or play the piano. She had 
no attacks in 1926, but in 1927 the attacks became more 
extensive and more severe. The fingers, left wrist, 
shoulders, left knee, ankles and toes were affected. 
Four or five joints would swell and become painful, 
tender and stiff for from one to four days; then the 
process would subside quickly without residual disability. 
Attacks occurred in October and December of 1927 
and in May and twice in July of 1928. 

In the four years before the onset of articular symp- 
toms (1916 to 1920) short attacks of hives, which were 
thought to be due to strawberries and fish, appeared 
five or six times yearly and involved the eyes, face, 
ears, abdomen, arms or legs. The hives appeared only 
occasionally near joints; they generally were located 
elsewhere. During 1920 and 1921, when her joints were 
more or less continually affected, she had only three or 
four attacks of hives lasting one or two days and 
promptly controlled by epinephrine. Between 1924 and 
1926, when articular attacks were /east frequent, she 
had the most severe attacks of hives, lasting three or 
four days and coming four or five times yearly. Al- 
though the hives rarely were present when joints were 
affected, if an articular attack was already in progress 
the subsequent appearance of hives seemed to aggravate 
the joints. The joints also were made worse by heat 
and by menses, but not by changes in weather. The 
patient and her father, a physician, considered that the 
hives and the arthritis, since the two conditions rarely 
occurred coincidentally, were not related or were related 
only remotely. 

The patient's history otherwise and the family history 
were not significant. She did not have any other allergic 
manifestations (such as migraine, asthma or hay fever) 
and had not lost weight despite her illnesses. 

Physical Examination.—The physical examination on 
the patient’s admission to the clinic gave essentially 
negative results except for certain joints. There were 
swelling and tenderness at the proximal interphalangeal 
joint of the right third finger; the left knee, which had 
just recovered from an attack, was normal; the right 
ankle was slightly swollen, tender and painful on motion ; 
the right fourth toe was definitely swollen, tender and 
painful. There was no urticaria. The next day several 
metacarpophalangeal joints were red and a small patch 
of urticaria was present on the abdomen. No focal 
infection was discovered. 

Laboratory Data.—The urine was normal. The hemo- 
globin reading was 75 per cent (Dare method), and 
erythrocytes numbered 4,500,000 and leukocytes 9,400 
per cubic millimeter of blood. The flocculation test 
for syphilis gave negative results. The concentration 
of uric acid (whole blood) was 4 mg. per hundred 
cubic centimeters, of calcium (serum) 10.2 mg. and 
of potassium (serum) 4.4 mg. The sedimentation rate 
was not estimated in 1928. ‘ 

Roentgenograms.—Those of the hands and of the 
right foot showed a normal condition. 

Preliminary Diagnosis—This was recurrent acute 
arthritis of unknown origin or questionable allergic 
arthritis. Diagnoses of rheumatoid (chronic infectious, 
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atrophic) arthritis or of recurrent rheumatic fever could 
not be made because of the absence of residual articular 
or cardiac pathologic changes after “hundreds” of 
attacks. Despite the occurrence of repeated short 
attacks with complete remissions and the involvement 
of the great toes, a diagnosis of gout was not seriously 
entertained ; gout rarely affects females, especially young 
females, and tophi or definite hyperuricemia was not 
present. Furthermore, the clinical pattern of the 
disease in this case differed materially from that of 
gout, in that the attacks lasted a shorter time and 
came much more frequently. Nevertheless, it was de- 
cided to note the effects of high and low purine diets 
and of colchicum. 

Subsequent Course—The patient was given a diet rich 
in purines; the blood uric acid rose from 4 to 4.3 and 
4.7 mg. per hundred cubic centimeters ; instead of becom- 
ing worse during this time, the involvement of the joints 
rapidly cleared up. However, a severe attack of hives 
occurred and lasted three days. In the next few days 
two or three other attacks of hives were provoked, 
apparently by sweetbreads but also by other fovds, 
Cutaneous tests with a wide variety of foods, including 
fish, sweetbreads and _ strawberries, gave negative 
results. During the attacks of urticaria the joints 
remained normal. The urticaria was relieved by 
epinephrine and colloid baths, but it was neither relieved 
nor prevented by the use of colchicum. The patient 
was dismissed with advice to avoid the foods suspected 
of causing the urticaria. This she did for four mouths. 
A month after dismissal she had pain in the join: of 
one big toe for a few hours, but no urticaria. 

Some months later, after she had eaten clams, lobsiers 
and shrimps, a short attack of hives but no arthritis 
developed. We saw the patient again in 1932; the 
value for blood uric acid was 3.4 (normal 2 to 4.5) 
mg. per hundred cubic centimeters. Since 1929 she has 
taken a normal diet. She has had no further attacks 
of arthritis. Between 1929 and 1940 she had about six 
attacks of urticaria. She thought they were duc to 
eating strawberries and fish, but she often had eaten 
these foods without subsequent hives. The patient now 
lives in Rochester and has been under repeated observa- 
tion. Her joints and heart are still entirely normal 
(February 1942). 


Comment on Case 1.—The relationship be- 
tween the patient’s attacks of hives and the 
arthritis is obscure. The two diseases rarely 
coincided ; but because of the urticaria we sus- 
pected, though we could not prove, that the 
articular reactions also might represent an aller- 
gic response. The significance of the fact that 
the arthritis disappeared when the patient 
adopted certain dietary restrictions is counter- 
balanced by the fact that the arthritis did not 
later reappear after the patient’ returned to a 
general diet. A diagnosis of “allergic arthritis,” 
therefore, was considered unproved but allowed 
to stand for purposes of indexing and further 
study. 

Case 16 (table 1)—The case of most severe involve- 
ment in this series, with arthritis, para-arthritis, peri- 
arthritis. 


This case will be reported in considerable detail, as 
the involvement was the most severe and the casé 
exhibits best the features of the disease and is illustrated 
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with several photographs (figs. 1 to 10) which show 
clearly the transient, yet recurrent nature of the attacks. 

A housewife aged 39 was admitted to the clinic Dec. 
11, 1936 because of (1) recurrent “rheumatism,” with 
painful swellings of joints almost daily for six years, 
(2) subcutaneous para-articular swellings, generally 
near but not over joints, occurring frequently for four 
years, and (3) small intracutaneous or subcutaneous 
nodules, appearing frequently at various sites of pres- 
sure and elsewhere for three years. 

“Rheumatism.’—In April 1930 the patient began to 
have recurrent attacks of swelling, pain, redness and 
stiffness of various joints; attacks came almost daily, 
generally lasted only eight to twelvé hours, occasionally 
twenty-four hours, and left the affected site or sites 
normal until their next involvement. They were so 
numerous that an almost continuous succession of 
dai'y attacks involved some joint or other. While on 
a -ummer vacation in 1936 she had, for no known 


Fig. 1 (case 16).—(a) Dec. 11, 1936, both hands. 


recurring swellings. 


seen (1) on the mesial aspect of the right index finger ; 
and (3) over the terminal joint of the left third finger. 
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and proximal interphalangeal joints, a knee or an ankle 
was affected almost daily. The elbows, shoulders, spinal 
column, wrists and toes shared in the attacks only 
about once a week; terminal phalangeal joints were 
involved two or three times monthly and the hips less 
frequently. Of all regions affected the shoulders 
became the most painful, but joints of the fingers 
swelled the most frequently. Often a finger swelled 
to twice its normal size and the skin became tight. 
The recurrent swellings of fingers had been so notable 
for three years that the skin had been stretched, and 
as the swelling subsided it left the skin markedly 
wrinkled (fig. 1a). When joints were swollen, articular 
tenderness was pronounced and there was a “deep ache 
as though the pain were in the bone.” Often joints 
were sufficiently disabled and painful to force the patient 
to lie down all afternoon, although she rarely had to 
undress and go to bed. The more housework she had 
to do the worse the attacks were; rest moderated but 


The skin over the fingers has been stretched by the 


When the swellings subsided, the skin was left markedly wrinkled. Nodules may be 


(2) over the proximal phalanx of the left fifth finger, 
The dorsum of the left hand is slightly swollen. 


(b) Dec. 16, 1936, right hand. The proximal interphalangeal joint of the fourth finger is now swollen. 


reason, been free of daily attacks for a few days, the 
only time in six years. 

Attacks affected one joint or several joints at a time. 
Usually the patient was well each day until about 
noon or early afternoon. Then a joint or joints became 
swollen, painful and often red. The attack reached 
its maximal intensity usually about 4 or 5 p. m., 
receded during the evening and disappeared during the 
night. With few variations such attacks had occurred 
day after day for six years, yet the joints each morning 
were generally entirely normal and no deformity or 
chronic disability had appeared. Joints involved in 
the order of frequency were those of the fingers, knees, 
ankles, elbows, toes, shoulders, spine, wrists and hips. 
When the shoulders, spinal column and hips were 
affected there was aching pain but no swelling. Other 
joints definitely swelled. Some metacarpophalangeal 


never entirely prevented the attacks. They were worse 
the week before, and less severe the week after, menses. 
They were not related to weather, season or any known 
food. The patient did not have asthma, hay fever, 
eczema or known sensitivity to any drug or food, but 
occasionally she had mild headaches. The articular 
swellings had been unaffected by numerous treatments : 
various pills, a diet poor in meat and salt, physical 
therapy, chiropractic treatments and removal of teeth 
and tonsils. 

Subcutaneous Swellings (Para-Arthritis) —During 
the four years before the patient’s admission many of 
the articular attacks had been accompanied by rather 
small subcutaneous swellings which lasted one to four 
days and affected tissues above or lateral to a knee 
joint, about a malleolus, on the dorsum of a foot, on 
the extensor surface of an arm, just distal to an elbow 
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or proximal to a wrist, or over the dorsum of a hand 
just proximal to one or two metacarpophalangeal joints. 
Occasionally also one or more finger tips or finger pads 
(flexor surfaces of the distal phalanges) would swell 
up in connection with swelling of a proximal inter- 
phalangeal or terminal phalangeal joint. These regions 
of puffiness varied in diameter from that of a dime to 
that of a silver dollar (Ao to 1% inches; 18 to 40 mm.), 
pitted slightly on pressure, were slightly tender and 
ached or burned. The finger pads especially would 
become sensitive for a few hours. 


Intracutaneous or Subcutaneous Nodules.—The patient 
had also noted for three years the occasional appearance 


Fig. 2 (case 16).—Dec. 23, 1936. (a) The proximal 
interphalangeal joint of the right fourth finger is no 
longer swollen; the terminal joints of the fourth and 
fifth fingers are now swollen. (b) Swelling on the 
flexor surface of the left forearm, proximal to the wrist. 


of small subcutaneous or intracutaneous nodules or 
papules near the elbows, knees or wrists and espe- 
cially on the fingers. They came rather suddenly, 
lasted sometimes only a few days, but usually about 
two to five weeks, and then disappeared completely. 
The only nodule which had persisted had been on the 
mesial aspect of the right index finger for about one 
year (fig. 5). These nodules were usually somewhat 
tender, more so than the regions of para-articular 
puffiness. The nodules seemed to bear a relationship to 


trauma and appeared especially at sites of pressure. A 
bump would not precipitate one, but a few hours’ 
pressure of an elbow on the arm of a chair or of the 
head on the back of a chair or of the buttocks on a 
chair seat would cause one to form. Hence the patient 
had padded the arms, seats and backs of her chairs. 
Such nodules appeared near the elbows frequently, on 
the back of the scalp two or three times a month and 
on the forehead occasionally. 

History.—The patient had scarlet fever in 1911, under- 
went cholecystostomy for obstructive jaundice in 1923, 
and suffered from pleurisy, pneumonia and phlebitis 
of one leg and had tonsillectomy performed in 1933. 
The family history was irrelevant except that one 
sister had hay fever, another had migraine and two 
nephews had hives after eating certain foods. 

Physical Examination—The patient’s first exami- 
nation at the clinic was in the morning, at which time 
the joints all appeared normal; none were tender or 
sore. There was slight puffiness, however, over the 
dorsum of the left hand (fig. 1a). Nine small, firm 
intracutaneous nodules, one near each olecranon process, 
and seven scattered over the ventral and dorsal surfaces 
of the fingers were present (figs. 1a, 3a and 5). These 


were elevated about 1 to 2 mm. and were about 3 to ° 


8 mm. in diameter. The skin of the fingers was 
wrinkled, and the subcutaneous tissues of the surfices 
of the fingers were loose and seemed atrophic, as if there 
had been much previous subcutaneous swelling (fig. | a). 
General and neurologic examinations otherwise «ave 
negative results. 

Laboratory Tests—A flocculation test for syp ilis 
gave a negative result. Many urinalyses were mide, 
all showing a normal picture. Concentrations of uric 
acid were: in whole blood 3.1, per hundred cubic centi- 
meters, in plasma 4.4 mg. and in serum 5.0 mg. he 
value for plasma cholesterol was 175 mg. per hun: red 
cubic centimeters, for lecithin 223 mg., for fatty acids 
280 mg. and for total lipids 455 mg. The sedimentation 
rate was 10 mm. (one hour) before an articular atiack 
and 12 mm. (one hour) during an attack. The he:no- 
globin reading was 14.5 Gm. per hundred cubic crnti- 
meters; erythrocytes numbered 4,300,000 per cubie 
millimeter of blood and leukocytes 8,400 to 10.000. 
Several differential leukocyte counts revealed ueu- 
trophils 48 to 68 per cent, lymphocytes 25 to 45 per 
cent, monocytes 1 to 7 per cent, eosinophils 1 to 5 per 
cent, filamented cells 38 to 56 per cent and nonfilamented 
cells 8 to 22 per cent. The sedimentation rates and 
total and differential cell counts did not vary sig- 
nificantly before, during and after an attack of arthritis. 

Roentgenograms of the hands (fig. 6), wrists, elbows, 
knees, ankles, feet and chest were entirely normal. 
Hemolytic streptococci were readily found in each of 
three nasopharyngeal cultures. Specific lesions were 
not produced when they were injected into two rabbits; 
the animals’ joints remained normal. These strepto- 
cocci when injected into the patient's skin produced 
only slight reactions. Cutaneous tests with a number 
of pollens, foods and hairs all gave negative results. 
The cold allergy test of Horton, Brown and Roth® 
was negative. 

Subsequent Observations—The patient was studied 
in the hospital for twenty-seven days (Dec. 15, 1936 to 
Jan. 10, 1937). During this time we observed a series 


3. Horton, B. T.; Brown, G. E., and Roth, G. M.: 
Hypersensitiveness to Cold with Local and Systemi¢ 
Manifestations of a Histamine-Like Character: Its 
Amenability to Treatment, J. A. M. A. 107:1263-1268 
(Oct. 17) 1936. 
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of short, acute attacks of arthritis and the appearance 
on several occasions of swellings of para-articular soft 
tissues and on four occasions of nodules (fig. 1b and 
figs. 2 to 5). At no time was fever present. 
Arthritis—During the twenty-seven days the patient 
had fifteen attacks of arthritis, chiefly in joints of 
fingers. In nine attacks only joints of fingers (one or 
more) were affected, and in five, joints other than of 
fingers. In only one were joints of fingers and other 


Fig. 3 (case 16).—Dec. 28, 1936. 
and fifth fingers are swollen; note the scattered small 


phalangeal joints (not finger pads). Other regions 
involved during these twenty-seven days were the left 
ankle twice, the left great toe (whole toe) twice and the 
left knee, left hip, right shoulder and back once each. 
The same joint was rarely affected on two successive 
days; generally three or more days elapsed before a 
given joint was involved again. 

The patient’s joints generally appeared normal each 
morning. Usually an attack began between noon and 


(a) The pads of the right second and third and of the left third, fourth 


subcutaneous nodules. (b) The terminal joints of the 


right fourth and fifth fingers are no longer swollen; compare with figure 2a. 


joints simultaneously attacked. In six of the ten 
attacks affecting joints of fingers only one joint was 
affected; in three attacks, two, and in one attack, three, 


. Proximal interphalangeal joints were affected much 


oftener than other joints of the hands (fig. 7). The 
attack of Dec. 23, 1936 involved no proximal inter- 
Phalangeal joint but affected a metacarpophalangeal 
joint and was the only attack which involved terminal 


3 p. m., reached its maximal intensity of swelling and 
pain in about four or five hours and was practically 
gone the next morning. On the morning after the 
attack there was generally no objective or subjective 
evidence of the previous day’s attack except occasionally 
slight tenderness on firm pressure or a faint residual 
puffiness at the site of the last attack. Repeatedly 
within about twenty-four to thirty-six hours the joints 


| 
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were fully restored to normal function and also, as the 
photographs (figs. 1 to 4) show, to normal appearance. 
The amounts of articular swelling present before 4 p. m. 
were apparent to the naked eye and to the palpating 
finger but were often not such as could be readily 
reproduced in photographs; that amount of swelling 
usually did not appear until between 5 and 9 p. m. On 
rare occasions an attack began between 9 and 11 a. m. 
or after the evening meal. 

Articular swellings were generally of grade 2 on a 
grading basis of 1 to 4, rarely less and occasionally 
more. For example, during one attack the circumference 
of the proximal interphalangeal joint of the right fourth 
finger increased from 5.7 to 7.2 cm. and that of the 
same joint on the right index finger from 6.5 to 7.2 cm. 
Pain was definite and annoying, generally graded 2 
(moderate or notable but not severe). Tenderness of 
grade 2 was usually present, redness of grade 1 to 2 
and stiffness of grade 1 + to 2. 
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intercellular and intracellular edema in the epidermis 
but no other noteworthy changes. 

Para-articular Swellings (Para-Arthritis)—These 
occurred on each of fourteen days while the patient 
was in the hospital; their diameters (0.7 to 1.2 inches; 
1.8 to 3 cm.) varied from the size of a dime to that 
of a 50 cent piece. They affected various parts of the 
hands oftener than other sites. They appeared on the 
hands alone on six days, on the hands and elsewhere on 
six, and elsewhere but not on the hands on two. A 
favorite site was the dorsum of the right hand proximal 
to, rather than over, the metacarpophalangeal joints. 
As indicated in figure 7, three such regions on the two 
hands were repeatedly affected, but even when the 
same site was affected on two successive days there was 
an interval when the swellings disappeared for a few 
hours. These regions of swelling pitted slightly, were 
slightly reddened, were tender and ached or burned. 
Especially notable were the swellings which involved 


Fig. 4 (case 16).—Jan. 6, 1937. The terminal joints of the right fourth and fifth fingers are still normal; 
the proximal interphaiangeal joints of the left second and third fingers are swollen and cannot be fully extended. 


On twelve of the twenty-seven days there were no 
attacks of arthritis, possibly as the result of treatment, 
which will be discussed later. 

On Jan. 7, 1937, biopsy of the skin, articular capsule 
and surrounding tissues at the proximal interphalangeal 
joint of the left index finger was performed during an 
attack in this joint that had begun about twenty to 
twenty-four hours before. 

When the subcutaneous tissues were exposed some 
milky fluid ran out, and when the joint was opened 
cheesy bits of coagulated material came out. The 
histologic reactions were those of a nonspecific acute 
inflammation. The coagulated exudate within the joint 
consisted of a loose fibrin network, enmeshing  in- 
numerable leukocytes, mainly polymorphonuclears; in 
other words, it was a fibrinopurulent exudate (fig. 8). 
The synovial membrane revealed acute inflammation 
with widespread exudation of polymorphonuclear leuko- 
cytes and notable inflammatory thickening of synovial 
villi (fig. 9a and b). Eosinophils were not present in 
significant numbers. No urate crystals were found in 
sections stained by Galantha’s silver stain. Sections of 
the skin overlying the joint showed the presence of 


several finger pads on December 28, again on December 
29 and on January 8 (fig. 3a). The pads ballooned 
out so that the skin over them was taut. The pads 
were only slightly reddened but were tender; they 
burned and throbbed, and their skin temperatures (with 
the Constantin and copper galvanometer) were 4 to 6 
C. (7.2 to 10.8 F.) higher than these of adjacent unaf- 
fected finger pads. The swellings extended up to and 
occasionally proximal to the skin crease of the cor- 
responding terminal phalangeal joint, but the joints 
themselves seemed to be uninflamed although somewhat 
stiffened by the adjacent swelling. 

Other sites of these para-articular swellings were the 
flexor and extensor surfaces just proximal to the 
wrists (fig. 2), the flexor surface of the metacarpo- 
phalangeal joint of the left third finger, the arms just 
below the olecranon processes, the lateral aspect of the 
right knee, above the left patella, about the left external 
malleolus and over the dorsum of either foot. 
these various swellings on the hands and elsewhere, 
thouzh distinct, were not gross enough to show in 
photographs except as a slight blurring of tissues or 
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smoothing out of contours and wrinkles, but some of 
our photographs show them more clearly. os 
Nodules.—The sites of the nine intracutaneous nodules 
present on the patient’s admission have been mentioned. 
During the twenty-seven days of observation four new 
nodules were noted, two on the dorsum of the right 
wrist, one in the occipital region and one over the 


Fig. 5 (case 16).—Jan. 6, 1937. The nodule visible 
on the right index finger has been present for a year. 
The nodule on the thumb has been present for a few 
hours. 


proximal interphalangeal joint of the right thumb, which 
was visible only a few days (fig. 5). The older 
nodules were for the most part essentially painless, 
but several of them became sore during one of the 
articular attacks. One of the original nodules (left 
index finger) was incised for biopsy December 11. 
Microscopic examination revealed a nonspecific inflam- 
matory reaction resembling that in the articular capsule 
but less acute (fig. 10a and b). The cellular elements 
of the fibrous tissue were proliferating actively; there 
were occasional mitotic figures among the young fibro- 
blasts. The tissue was vascular, and occasional poly- 
morphonuclear leukocytes, lymphocytes and plasma cells 
were present about the small blood vessels. In many 
of the blood vessels the endothelial cells were tall and 
swollen. 

Treatment.—During the early stages of the attack of 
Dec. 22, 1936, involving finger joints, subcutaneous in- 
jections of 1:1,000 solution of epinephrine hydro- 
chloride, 10 and 8 minims (0.6 and 0.48 cc.), given 
thirty minutes apart, failed to modify the usual progress 
of the attack. The administration of ephedrine, 7 
capsules daily (each % grain; 0.024 Gm.) on December 
24 and 25, did not apparently influence the attacks. 
Amphetamine sulfate, 20 mg. twice a day, was given 
December 26 and 27. On December 26 the left great 


toe swelled and soft tissue swellings appeared in several 
other regions, but on December 27 the patient was 
entirely free of arthritis or swellings, her first “well” 
day in six months. Intravenous injections of triple 
typhoid vaccine (25,000,000 and 50,000,000 bacilli) were 
given December 29 and 31, with satisfactory general 
reactions, and on January 1 daily injections of histamine 
for desensitization were begun. From December 27 
to January 3 inclusive the patient’s joints were iree 
from attacks, although para-articular swellings had 
occurred December 28 and 29. No articular attacks 
occurred January 5, 8 and 9, although para-articular 
swellings occurred January 8 and 9. Whether this 
unusual freedom from articular attacks was due to the 
reactions to typhoid vaccine remains problematic. Ajiter 
dismissal the patient was asked to submit again to 
reactions to typhoid vaccine, but has relied on injections 
of histamine at home. 

On January 8, after para-articular swellings had 
affected several finger pads and the dorsum of the 
right hand, 5 cc. of a 1 per cent solution of procaine 
hydrochloride was injected into the sixth, seventh and 
eighth cervicodorsal nerves on the right side. Within 
five minutes Horner’s syndrome was produced on the 
right side. Thereafter the cutaneous temperature of 
the right forearm and hand increased, with an apparent 
reduction in the pain and burning, and probably also 
some reduction in the size of the swellings. 

The factor of rest seemed to be important. The 
patient insisted that her attacks in the hospital, despite 
their frequency, were not as severe as those she had 
while working at home. Therefore, on several days we 
prescribed three or four hours of rather strenuous 
occupational therapy and three or four miles of walk- 
inz; on these days her attacks were somewhat more 
severe. Because of this rest factor we are unwilling 


to make any final conclusions as to the value of the 
treatments used in the hospital. 

The patient was dismissed to continue further treat- 
ment at her home: injections of histamine, oral adminis- 


Fig. 6 (case 16).—Dec. 19, 1936. The roentgenogram 
of the hands (taken aiter removal of biopsy specimen 
from the left index finger) is normal despite the fact 
that the patient has experienced hundreds of episodes 
of arthritis during the preceding six years. 


tration of histaminase and injections of an autogenous 
hemolytic streptococcus vaccine. She obtained no relief 
from further use of amphetamine or histaminase. Injec- 
tions of histamine were given through April 1937; the 
patient’s physician was of the opinion that the injections 
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did not help much, but the patient herself repeatedly 
wrote us that she was much benefited thereby and that 
although she was still having frequent attacks she 
occasionally had three or four days without attacks. 
When use of histamine was stopped, the patient’s 
attacks became more severe; therefore her physician 
(March 1938) reinstituted such therapy. 


Finger pads 


Fig. 7 (case 16) —Sites involved by attacks which 
occurred in the hands while the patient was under 
observation at the clinic (Dec. 11, 1936 to Jan. 10, 1937). 


Follow-up Study in Case 16—In April 1940, the 
patient wrote that she was still having about three or 
four attacks of arthritis every week; the attacks came 
on in the afternoon and disappeared entirely at night. 
There was still no chronic articular deformity; certain 
cutaneous nodules persisted. The attacks still seemed 
to be precipitated or aggravated by work, and perhaps 
also by changes in weather, but the attacks were less 
severe and she felt “much better” since having had 
the injections of histamine. if 


Case 20 (table 1)—The case of a noted orthopedist 
with multiple articular and para-articular attacks. 

A noted orthopedic surgeon, aged 73, was admitted 
to the clinic Jan. 31, 1938, because of “rheumatism” 
of thirteen years’ duration. In 1924, after he played 
golf, his right shoulder suddenly became painful for 
two weeks and then cleared up. Ever since then he 
has had recurrent attacks of acute arthritis (in various 
joints) “time and again,” according to his estimate 
five hundred or six hundred attacks in thirteen years. 
Despite their frequency, all attacks disappeared com- 
pletely, leaving no residual disability. He stated the 
belief that his joints had been involved as follows: 
elbow joints, each about seventy-five times, left knee, 
wrists and hands, each about fifty; hips, about twenty- 
five; right knee and sternoclavicular joints, each about 
twenty, and shoulders, each about four. In the hands 
various proximal interphalangeal and metacarpophalan- 
geal joints were attacked but never the terminal 
phalangeal joints. The spinal column and feet also had 
escaped involvement. In any one attack, generally only 
one, but occasionally two joints, never more, were 
affected in rapid succession. 

The first attack, which was the longest, lasted two 
weeks; a few lasted two to three days, but most of 
them lasted only from three to twenty-four hours. 
They were all afebrile. At first the attacks came only 
about once in three or four months, but recently they 
had come much oftener. Intervals. between recent 
attacks were: shortest, one day; longest, one month; 


usual period, eight to ten days. During each of the 
past two years, therefore, the patient had had about 
fiity attacks. 

A typical attack occurred thus: Going to bed well, 
the patient often woke up in an attack or an attack 
would develop suddenly in the morning. Many attacks, 
however, occurred at other hours. Attacks developed 
“almost instantaneously,” progressed rapidly, lasted from 
three hours to three days and disappeared completely. 
Articular disability disappeared between episodes. Out- 
standing features were periarticular swelling and pain. 
Swelling was often severe enough so that periarticular 
tissues became tense, but the skin was not reddened. 
As an orthopedist the patient had concluded that the 
swelling was periarticular, not due to intra-articular 
effusion, but he could not identify his disease with any 
type of arthritis with which he was familiar. Many 
attacks were only moderately painful and were relieved 
by 5 grains (0.3 Gm.) of acetylsalicylic acid, but often 
pain was so intense that he was forced to remain in 
bed. Earlier attacks had been less frequent but in 
general more severe, so that hospitalization was re- 
quired every three or four months; recent attacks had 
been more frequent but less severe. 

Attacks bore no relationship to season or to weather. 
Precipitating factors seemed to be slight trauma or 
fatigue and perhaps also ingestion of chicken. . There 
was no evidence of familial or personal allergy—no 
asthma, hay fever, eczema, urticaria, migraine or 


Fig. 8 (case 16).—Character of the fibrinopurulent 
exudate found within a joint during an acute attack 


(X 500). 


sensitivity to drugs. Prior to his admission to the 
clinic the patient had had numerous cutaneous tests 
with various foods and bacteria, some of which had 
produced positive reactions, but a bacterial vaccine 
based on these reactions had caused severe general 
reactions and had been discarded. The fairly pro- 
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ig. 9 (case 16).—Acute inflammatory reaction present in the synovial membrane during an acute attack. There 

are widespread exudation of polymorphonuclear leukocytes and notable thickening of ihe synovial villi. (a, 
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e Fig. 10 (case 16).—The nonspecific chronic inflammatory reaction present in a subcutaneous nodule. The 

il fibroblasts are proliferating; the tissue is vascular, and occasional inflammatory cells are seen about small 

)- vessels. (a, X 100; b, x 400.) 
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longed use of a diet which contained none of the sup- 
posedly offending foods had given him no relief, nor 
had injections of epinephrine. Somewhere along the 
line a diagnosis of gout had been suggested, but as a 
physician he thought so little of this diagnosis that he 
never instituted the appropriate regimen. 

In addition to the articular reactions, the patient 
had had numerous episodes of brawny swelling and 
induration of each forearm but nowhere else. The 
affected region became firm and tender for a few days. 
For two years he had had some precordial pain on 
exertion. His past history included scarlet fever when 
he was a child, tonsillectomy in 1920 and influenza. 


Physical Examination—This gave essentially negative 
results. Objectively all joints were normal, and roent- 
genograms oi an elbow, knee and wrist revealed nothing 
significant. Other roentgenograms showed slight hyper- 
trophic arthritis of the thumb and the right hip. This 
was considered to be the coincidental osteoarthritis 
usual in a man of his age and entirely unrelated to 
his chief articular disease. No infected foci were found. 


Laboratory Data.—The patient had mild anemia; the 
concentration of hemoglobin was 12.9 Gm. per hundred 
cubic centimeters of blood; erythrocytes numbered 
4,010,000 per cubic millimeter of blood. Total and 
differential leukocyte counts and values for blood 
calcium, phosphatase and cholesterol esters were normal. 
The value for uric acid in the blood was 4.8 mg. per 
hundred cubic centimeters, that for serum phosphorus 
2.6 mg. (slightly low) and that for plasma cholesterol 
303 mg. (slightly high). The sedimentation rate was 
54 mm. per hour during the swelling on the arm noted 
hereafter. Culture of material from the nasopharynx 
revealed green-producing streptococci, which when 
injected intravenously into rabbits produced hemor- 
rhagic lesions in muscles and periarticular fascia and 
a hemorrhagic turbid exudate in certain joints. Most 
of the cutaneous tests made with various foods, includ- 
ing that with chicken, gave negative results. Reactions 
were slightly positive to whole wheat, beef, cocoa, coffee 
and tea. While in Rochester the patient ate a duck 
dinner ; forty-eight hours later a painless, colorless, non- 
tender swelling developed over the left forearm near 
the wrist but disappeared entirely in a few hours; 
joints were not affected. 


Diagnosis—As in case 1, a tentative diagnosis of 
“allergic arthritis’ was made, on Feb. 4, 1938, largely 
for indexing purposes; a diagnosis of coronary sclerosis 
was also made. The patient was dismissed to note 
the effect of ephedrine, histamine and histaminase, and 
to keep a food diary. 

Subsequent Course—Two weeks later, before any 
treatment had been begun, the patient noted transient 
swelling of a metacarpophalangeal joint which lasted 
two days. On March 5, 1938, he wrote that he had 
had no further trouble: “I don’t know when I have 
been so long without an attack before.” He began to 
take injections of an autogenous streptococcus vaccine, 
but on Aug. 11, 1938 he died of coronary disease. 


Comment on Case 20.—In this, as in the pre- 
vious cases, a diagnosis of rheumatoid (chronic 
infectious, atrophic) arthritis or gout seemed 
untenable. The history and clinical findings 
suggested the presence of articular reactions of 
an allergic nature, but this could not be proved. 
nor could the antigen be definitely identified. 


The nasopharyngeal streptococci may or may 
not have been significant. The reason for the 
patient’s apparent improvement after dismissal 
was not obvious, as the improvement, that is, 
a respite from attacks, started before the pre- 
scribed treatment was begun. 


Case 27 (table 1).—Case in which articular biopsy 
was made as an attack subsided. 

A housewife aged 41 years came to the clinic Jan. 23, 
1939, because of recurring attacks of arthritis for two 
years. She had had about 100 attacks in all; each one 
lasted a few hours or a few days and then disap- 
peared. During the first year the attacks generally 
lasted less than a week. A year previously several 
joints of both hands suddenly swelled and were as 
“sore as a boil” for two weeks. She could not do 
housework but did not have fever. Then the hands 
promptly returned to normal. The longest attack was 
three weeks, and some of her most painful attacks 
lasted only a few hours. Sometimes she had two or 
three attacks a week and sometimes none for three 
weeks; the average was about one weekly. 

In an attack generally only one joint was affecte, a 
finger joint, wrist, elbow, shoulder, knee or toe; 
occasionally several joints were involved, but 90 per 
cent of her attacks affected some part of a hand. 
Attacks came suddenly at any hour, but more oiten 
between 3 and 6 p. m. or in the middle of the mght. 
One hour she would be “feeling grand”; the next hour 
she would be miserable. Swelling and pain reached 
their maximum within two or three hours. An affected 
joint became slightly red and sufficiently swollen to 
iron out wrinkles in the skin and make it shiny. Mild 
attacks consisted of articular pain without swelling. 
The pain was throbbing or knifelike, was equally severe 
day and night and often kept her awake. Disabilify 
was such that if a knee was involved she had to g» to 
bed; an affected hand prevented housework. 

The patient knew of no cause for the attacks. Attacks 
were unrelated to work or menses, but were less severe 
in summer. Despite her hundred attacks she had not 
lost weight and her appetite was good. There was no 
personal or familial history of allergic reactions. The 
patient had seen several physicians ; no definite diagnosis 
had been made. Tonsillectomy had not stopped the 
attacks. 


Physical Examination—On. admission the patient was 
in an, attack (fig. 11). The proximal interphalangeal 
joint of the left second (index) finger was swollen and 
slightly stiff. All other joints appeared normal. The 
finger remained affected for several days. The only 
infected focus found was a tooth. 


Laboratory Data.—The sedimentation rate was 8 mm. 
in one hour. The concentration of uric acid was 2.7 
mg. per hundred cubic centimeters of blood; of choles- 
terol 315 mg., of cholesterol esters 277 mg., of lecithin 
260 mg., of fatty acids 569 mg. and of total lipids 884 
mg. per hundred cubic centimeters of plasma. That 
of hemoglobin was 13.5 Gm. per hundred cubic centi- 
meters of blood. Total and differential leukocyte counts 
were normal; 2 to 3 per cent of the leukocytes were 
eosinophils and 17.5 per cent nonfilamented cells. A 
flocculation test for syphilis gave negative results. 
Roentgenograms of the hands, elbows and knees and the 
right foot were normal. An agglutination test for Bru- 
cella abortus and the cold allergy test gave negative 
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results. Cutaneous reactions to tests with many antigens 
were all negative except for a reaction of grade 2 to 
corn and to cocoa, 

Subsequent Course-—On February 6 the proximal 
interphalangeal joint of the left index finger was incised 
for biopsy; the attack in that joint was subsiding. 
The joint contained an increased amount of normal- 
looking fluid, and its capsule was thickened. Cultures 
of material from the joint and of the fluid on brain 
broth and brain agar revealed no organisms. 

\icroscopic examination of tissue from the capsule 
(fiv. 12@ and b) revealed actively proliferating fibrous 
tissue; with many young fibroblasts, a few inflammatory 
cells, including polymorphonuclear leukocytes, were scat- 
tered about small vessels. 

‘he patient was fed large amounts of foods which 
sh: suspected might be causing the attacks: corn, cocoa, 
macaroni, potatoes, rice, and so forth. No, attack was 
prc ipitated, and on Feb. 9, 1939 she felt fine; there 
wa no pain anywhere and she stated that she “could 
ru: a race today.” 


Fig. 11 (case 27).—The proximal interphalangeal 
joint of the left index finger is slightly swollen and 
stiff. This cleared completely in a few days. 


Histamine desensitization was begun. During the 
patient’s stay at the clinic no other attack developed. 
She was dismissed Feb. 13, 1939, with instructions to 
continue the histamine therapy and to have the infected 
tooth removed. These measures did not give permanent 
relief, and she still suffers from the recurrent attacks. 
However, she has not lost weight and dces not have 
articular residues. 


Case 30 (table 1)—Case in which biopsy of wrist 
was made during an acute attack. 

A farmer aged 35 came to the clinic June 22, 1939, 
because of many attacks of “rheumatism” over a period 
of six years. In 1933 his knees became painful for 
several weeks; then the pain disappeared. About eight 
months later he began to have recurring short attacks 
of acute arthritis, and he has had about one hundred 
and fifty attacks in the past five years. Between attacks 
his joints become entirely normal. The attacks appeared 
any time of day or night, but especially at night, often 
around midnight. He estimated that he had had seventy- 
five attacks in the hands, twenty-five or thirty in a 


shoulder, fifteen each in an elbow or ankle and about 
fifteen more attacks involving a knee, a hip or the neck. 
The large toe joints were never affected, nor had the 
patient ever had olecranon bursitis or renal colic. 
Usually only one joint was affected in an attack, occa- 
sionally three joints were involved successively, one 
being attacked as another joint cleared up. 

A joint began to ache and in about six or eight hours 
became painful, swollen, red and tender. Pain was so 
severe that for the next one or two days he could not 
work or sleep. At night the severe pain forced him to 
get out of bed and walk about or use hot or cold 
applications to get relief. During an attack he could 
not eat with an affected hand, could not dress or shave, 
and so forth, but had to carry the part in a sling. 
The swelling, pain and redness usually remained for 
two or three days and then slowly “disappeared 100 per 
cent, leaving the joint as good as ever.” The shortest 
attack lasted one day; the longest, one week. He had 
never been aware of any fever with the attacks. They 
bore no apparent relation to season, weather or food. 
The patient thought they were sometimes precipitated 
by overwork and by getting his feet cold and wet. 
There was no family or personal history of allergic 
reactions, 

Physical Examination.—This gave essentially negative 
results. The joints were entirely normal. No infected 
foci were found. 

Laboratory Data.—A flocculation test for syphilis 
gave negative results. Roentgenograms of the elbows, 
knees, hands and wrists were normal. The hemoglobin 
value and the total and differential leukocyte counts 
were essentially normal: 1 and 1.5 per cent eosinophils 
and 6 per cent nonfilamented cells. The sedimentation 
rate was 25 mm. in one hour. The concentration of 
uric acid (aerobic technic) in whole blood was 3.9 mg. 
per hundred cubic centimeters and in serum 5.2 mg.; of 
serum calcium 9.5 mg. and cf serum phosphorus 3.1 mg.; 
of plasma cholesterol 219 mg., of cholesterol esters 144 
mg., of lecithin 203 mg., of fatty acids 379 mg. and of 
total fats 598 mg. Many intracutaneous tests made with 
various antigens gave negative results; cutaneous reac- 
tions to whole wheat, oats, corn, rice and cocoa were 
slightly positive. 

Subsequent Course.—At each of five meals the patient 
had generous amounts of cocoa and whole wheat bread; 
no attack was produced. Between July 5 and 9, 1939, 
he ate corn and rice at each meal. On the afternoon 
of July 9 his left wrist began to throb and ache. That 
night and the next morning it was slightly swollen, 
tender and stiff. The wrist was incised. The tendon 
sheaths of the extensor muscles of the thumb and of 
the extensor carpi radialis muscle were found to be 
filled with a murky-looking fluid. In view of the ten- 
donitis, the wrist joint was not opened. Cultures of 
fluid on brain broth and blood agar remained sterile. 
Histologic examination of sections from the tendovaginal 
sheaths revealed nonspecific inflammation. Lymphocytes 
and a few polymorphonuclears were present about the 
small vessels and scattered throughout the fibrous fatty 
tissue (fig. 13). 

Treaiment.—Histamine desensitization was begun, and 
the patient was dismissed July 19, 1939, to continue 
treatment at home. 

Follow-Up Study—In September 1939 the patient 
wrote that he felt 50 per cent better; he thought perhaps 
this was due to the injections of histamine. He was 
still having repeated attacks in various joints, but they 
were not so severe. He had been unable to connect his 
attacks with any food eaten. In April 1940 the patient 
was still having painful attacks in the hips, knees or 
wrists with severe swelling, which lasted generally three 
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or four days, occasionally a week. He had had about 
six attacks since dismissal from the clinic; between 
attacks the joints still became normal. 


Comment on Case 30.—Although we may have 
precipitated an attack by giving the patient corn 
and rice, the patient’s subsequent observations 
on food indicate that this was a spontaneous, 
not an induced, attack. The character and 
pattern of attacks also suggested that allergic 
reactions of some sort were repeatedly affecting 
articular and periarticular (tendinous) tissues, 
but we were unable to prove that the condition 
was allergic. Results with histamine were 


equivocal. 
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interphalangeal joint of a finger, fifteen or more in the 
left knee, eight to ten in the right knee and in a meta- 
carpophalangeal joint, five or six in a terminal pha- 
langeal joint of a finger and three in the left wrist, 
The feet had been affected on only one occasion, when 
after playing golf once his heel hurt so that he had to 
walk on the toes of that foot for a day. There was 
no swelling. It is possible that this single attack in a 
foot was not similar to the attacks elsewhere. 

The attacks usually started in the afternoon. First 
the joint became sore; then within a few hours it be- 
came swollen, red and tender. Usually a painful red 
region the size of a dime (1 to 2 cm.) appeared near 
the joint. The joint ached and throbbed; pain and 
disability were notable but not sufficient to require nar- 
cotics or to put the patient to bed. If a knee was 
affected, he limped; if a finger was involved, he could 


Fig. 12 (case 27).—Character of the inflammatory reaction present in the tissues from the capsule oi the 


swollen joint illustrated in figure 11. 


Fibroblasts are proliferating actively. 


A few inflammatory cells, including 


polymorphonuclear leukocytes, are scattered about small vessels. This attack was subsiding clinically at the time 


the biopsy specimen was taken. (a, x 170; b, x 700.) 


Case 34 (table 1).—Case in which articular biopsy 
was made between attacks. 

A man 33 years of age came to the clinic Nov. 21, 
1939, because of recurrent “joint pains” for ten years. 
In 1929 the proximal interphalangeal joint of the right 
third finger suddenly swelled and became red and ten- 
der. Having played baseball that day, he attributed the 
swelling to possible trauma, although he recalled no 
specific injury. The joint recovered entirely in two 
days, but every one or two months since then he had had 
a short attack of acute arthritis involving certain joints, 
but only one joint.at a time. The attacks usually lasted 
twenty-four to forty-eight hours and then disappeared 
entirely. As a rule he has had six to eight attacks 
yearly, but in 1935 he had twenty attacks. He esti- 
mated that he had had from eighty to a hundred 
attacks within ten years: about fifty in a proximal 


not type. The length of the attack varied; the shortest, 
in a finger, lasted twelve hours; the longest, in a knee, 
lasted four or five days. The time between attacks 
generally was four to eight weeks, occasionally four 
months, and on certain occasions the patient had had a 
short chain of two (never more) consecutive attacks, 
a metacarpophalangeal joint being affected one day and 
a midphalangeal joint the next day. 

On Oct. 20, 1929, a month before his admission, the 
patient struck his left knee lightly against a knob in 
his automobile; the next day he noted a small red sore 
spot at the left knee near the head of the fibula; 
the knee became swollen, warm, red, tender and painful 
for two days; for a few hours thereafter it was less 
painful and the patient drove a car 300 miles (482 kilo- 
meters). This made the knee sore again for a few 
hours. The attack rapidly disappeared, and the knee 
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recovered fully within twenty-four hours. Ten days 
before admission the patient’s left wrist became stiff 
and sore; a small, firm, freely movable nodule appeared 
“just beneath the skin” but disappeared within six 
days. Ten or twelve times a red sore spot, “the size 
of a dime,” has appeared on the palm of either hand; 
unaccompanied by swelling, it remained sore for a few 


| x. 13 (case 30).—Histologic appearance of tissue 


ir an inflamed tendovaginal sheath. Nonspecific 
infl mmation with lymphocytes and a few polymorpho- 
nucicar leukocytes is present about blood vessels and 
scattered through the fibrous fatty tissue (X 600.) 


hours and then disappeared. They seemed to bear no 
time relationship to the articular attacks. On six or 
eight occasions a finger tip became sore and red for 
twenty-four to thirty-six hours. 

Throughout the patient’s illness no constitutional re- 
action, fever, anemia or loss of weight had been noted, 
and despite the scores of attacks the joints regained 
their normal appearance and full function. 

Precipitating factors appeared to be slight trauma on 
the occasions noted and possibly foods; the patient sus- 
pected that onions and potato salad might have pre- 
cipitated attacks, but attacks had persisted when he 
avoided these foods. Numerous cutaneous tests with 
foods had all given negative results. There was no 
personal or familial evidence of allergy, hay fever, 
asthma, hives or migraine. Season and weather did not 
influence the attacks. Most of the attacks appeared 
without obvious cause. 

Past treatment had included alveolectomies, tonsil- 
lectomy, hot applications and various medicines, without 
relief. The joints had been too painful to permit 
massage. In August 1938 the patient took 350 grains 
(22 Gm.) of sulfanilamide within five or six days, but 
the next attack came after the usual interval. 


Physical Examination—On the patient’s admission 
physical examination gave essentially negative results. 
The appearance and function of the joints were normal, 
and no cardiac lesion or focal infection was found. 


Laboratory Data.—A flocculation test for syphilis gave 
negative results. The urine, hemoglobin content and 
total blood cell and differential counts (eosinophils 2 
per cent) were normal. The concentration of uric acid 
(aerobic technic) was 4.3 mg. per hundred cubic centi- 


meters in whole blood and 5.4 mg. in serum. The con- 
centration of serum calcium was 10.1 mg. per hundred 
cubic centimeters; of serum phosphorus, 2.7 mg.; of 
plasma cholesterol, 252 mg.; of cholesterol esters, 174 
mg.; of lecithin, 238 mg.; of fatty acids, 312 mg., and of 
total lipids, 564 mg. The sedimentation rate on Nov. 22, 
1939 was 6 mm. in one hour; on November 30, during 
a mild attack, 30 mm. Cutaneous tests with a large 
number of foods, pollens and other antigens and the cold 
allergy test all gave negative results except for a cuta- 
neous reaction of grade 2 to salmon. 

Subsequent Course—We attempted to provoke an 
attack by the use, on separate occasions, of 0.8 mg. of 
histamine, given subcutaneously, 50,000,000 typhoid 
bacilli, given intravenously, and ergotamine tartrate, 0.5 
cc. given twice on one day and 1 cc. twice on the next 
day, but no attack occurred. On Nov. 26 and 27, 1939 
the patient received a general diet plus large amounts of 
onions, potatoes and potato salad. No attack occurred 
on these days. On November 28 a spot (2 by 2 cm. in 
diameter) over the left thenar eminence was red and 
slightly sore, and the internal malleolus of the right 
ankle became slightly tender and slightly red. These 
changes lasted for seventy-two hours. They were not 
aggravated by a subcutaneous injection of histamine. 
The patient then was given a diet rich in purines and 
fats for five days. No attack was vrovoked by this or by 
two meals rich in salmon. The uric acid content was 
3.4 mg. per hundred cubic centimeters of blood before 
the high purine diet and 3.9 mg. after five days of the 
diet. 

On Nov. 24, 1939, during a remission of the disease, 
the left knee was incised for biopsy, a piece of synovial 
membrane and muscle being removed. The joint cavity, 
cartilages and so forth were carefully inspected grossly 
and appeared entirely normal. Histologic examination 
revealed the synovial tissue and muscle to be normal 
(fig. 14), despite the fact that there had been at least 
fifteen attacks in this knee. Cultures of the removed 


Fig. 14 (case 34)—Normal synovial tissue from the 
knee. The biopsy specimen was obtained during a 
remission after at least fifteen attacks in this knee 
(x 150). 


pieces of synovial membrane and muscle on brain broth 
were negative. 

Follow-Up Study—The patient was dismissed Dec. 
18, 1939, to be under the care of his physician at home. 
We suggested that a food diary be kept and that the 
effects of ephedrine, ergotamine, histamine desensitiza- 
tion, histaminase, typhoid vaccine, Rosenow’s arthro- 
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tropic streptococcus vaccine and antigout therapy be 
investigated further. In a letter of April 1940, the 
patient wrote that he had had no treatment since dis- 
missal and had had three mild attacks. Each had lasted 
six to twenty-four hours; the joints then recovered 


completely. 
ANALYSIS OF CLINICAL MATERIAL 


Data on the frequency, duration and outcome 
of the acute attacks in all 34 cases encountered 
in eleven years (1928 to 1939) are presented 
in table 1. 

Relative Incidence of the Disease.—After case 
1 was noted by one of us (P. S. H.) in 1928, 
the disease was not seen (or recognized) until 
1931 and 1932, when 5 and 3 cases respectively 
were observed. None were encountered between 
1933 and 1935, but since 1936 from 3 to 9 
typical cases have been observed yearly. The 
relative incidence of this disease according to 
its present rate of recognition at the Mayo Clinic 
is, therefore, about 5 or 6 cases in about 4,000 
to 4,500 cases of “rheumatism” (articular and 
muscular diseases of all types) observed yearly 
by the clinic’s consultants on diseases of joints. 
Thus the condition seems rather rare, but the 
rate of recognition will probably increase some- 
what.* 

Sea Incidence-—The incidence was relatively 
equal in each sex (15 males to 19 females); this 
is a striking contrast to the sex incidence either 
of rheumatoid arthritis (among patients with 
which females preponderate) or of gout (with 
which males preponderate notably ). 

Age Incidence-—The ages of the patients on 
admission varied from 21 to 73 years (average 
age 42). The ages of the patients at the onset 
of their disease varied from 13 to 68 years; the 
average age was 34.9 years. The disease of 
2 patients began at the age of 13 and 19 years; 
of 8, from 20 to 29; of 15, from 30 to 39; of 
6, from 40 to 49; of 1, from 50 to 59, and of 2, 
from 60 to 69. Thus in about 70 per cent of 
the 34 cases the disease began when the patients 
were from 20 to 39 years of age. 

Duration of the Disease Prior to Admission 
to the Clinic; Total Number of Attacks.—Prior 
to admission to the Mayo Clinic the patients 
had had their disease for from four months to 
twenty-five years. The disease had been present 
twenty-one to twenty-five years in 2 cases, six- 
teen to twenty years in 2, eleven to fifteen years 
in 4, six to ten years in 11, one to five years 
in 10, less than one year in 5 (but there had 


4. We encountered 4 more typical cases in 1941; 
biopsy was made in 1 case between the patient’s attacks. 
Articular tissues were grossly and histologically normal. 
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already been ten to one hundred and thirty at- 
tacks in each of these 5 cases). The 34 patients 
had had their disease for a total of about two 
hundred and forty-two years (average seven and 
two-tenths years). 

The striking feature of the disease was the 
great frequency of irregularly recurring short 
attacks, each with its complete symptomatic 
remission. During their illness most of the pa- 
tients had had scores and several had had “hun- 
dreds” of attacks. One patient (case 5), when 
asked to estimate how many attacks he had had 
within seven years, replied, “hundreds, perhaps 
thousands!” Others replied, “hundreds—too 
many to remember” or “too numerous even to 
guess at.” As stated, even the few patients who 
had had the disease less than one year had 
already had from ten to one hundred and thirty 
attacks. Thus in case 26 there had been twenty- 
three attacks in four months; in cases 21 and 
29, ten and thirty-two attacks respectively in 
nine months, and in cases 15 and 19, fifty and 
one hundred and thirty attacks in eleven montis. 
Omitting cases 1, 4, 5 and 16, in which there had 
been unnumbered hundreds of attacks, the total 
estimated number of attacks in the remaining 30 
cases was from 4,930 to 5,320. Thus the average 
frequency was, by the smallest reckoning, about 
one hundred and sixty-four attacks per patient 
during an average of about seven years of (is- 
ease, that is, an average of about twenty-three 
attacks each year. Adding the 4 cases in which 
there had been “hundreds” of attacks, it is safe 
to say that the 34 patients had suffered about 
7,500 attacks during their two hundred and 
forty-two years of disease; despite this the pa- 
tients insisted that their joints always regained 
their normal appearance and function, a fact 
borne out by our own observations. 


General Frequency of Attacks ——The character 
of the individual attacks did not vary much, but 
the frequency and regularity of attacks varied 
greatly. The disease had notably changed its 
pace in 4 cases. In case 1 there had been almost 
daily attacks for two years and thereafter only 
four or five a year. In case 20 attacks came 
only three or four times a year at first and later 
weekly. One patient (case 32) had about two 
attacks a year for eight years; then the attacks 
stopped for six years; thereafter for eleven years 
he had two to four attacks yearly. In case 33 
attacks came twice monthly at first and later 
almost daily. Thus the pace of the disease 
quickened notably in some and slowed in others. 

In most cases, however, the pace of the dis- 
ease had been relatively unchanged. To show 
frequency of attacks at the time of admission, 
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the cases are tabulated (table 2): Nine patients 
were having few attacks, from two to ten, each 
year; 10, from eighteen to thirty-five; 7, from 
fifty to sixty, and 8, one hundred to two hundred 
and fifty or more. Of the last 8 patients, 5 were 
having attacks almost daily. They would escape 
an attack on some days; at other times they had 
a new attack every day, usually in a different 
site from that of the day before. But even when 
the same joint was affected on two or more suc- 
cessive days the patients recognized the involve- 
ments as separate “attacks,” because for at least 
a few hours each attack cleared up completely, 
leaving the joint “well” until the next attack. 
These patients commonly stated that all morning, 
for example, their joints were entirely normal ; 
then suddenly in the afternoon a joint would 
become swollen, red, painful and disabled, the 
involvement lasting a few hours and then dis- 
appearing completely in the evening or night. 
Even if some hours or a day or two later another 
or the same joint was suddenly involved, their 


2.—Approximate Frequency and General Dura- 
tion of Attacks on Patients’ Admission 


Duration of 
Approximate Number of Attacks, 

Attacks Each Year Cases Days Cases 

5 1 or less 9 

7 1-4 2 

3 3-4 1 

5 45 1 

2 “Several” 1 


* Almost daily. 
conception of these short, isolated bouts as indi- 
vidual attacks seems justified. 

Duration of Attacks—The usual duration of 
the attacks is given in table 2. In 76 per cent 
(26) of the cases the attacks usually lasted only 
from a few hours to three days. Despite their 
short duration, some of the very short attacks 
were painful. The minimal length of attacks 
was three hours in case 20, four hours in case 18 
and six hours in cases 13, 19, 22 and 23. The 
maximal duration of attacks was two days in 10 
cases, three days in 7, four days in 5, five days 
in 1, about one week in 6, ten days in 1 and three 
weeks in 1 (in this case [case 27], however, 
many attacks lasted only a few hours). The 
maximal duration was unstated in 3 cases. Thus 
in 67 per cent of the cases the longest attacks 
lasted only from two to five days. Attacks 
longer than a week were exceptional. 

Length of Intervals Between Attacks——So 
varied and irregular was the pace of the disease 
in these cases that the intervals between attacks 
differed materially in different cases and from 
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time to time in the same case. Most of the 
patients could not predict when the next attack 
would occur ; in this disease there was no regu- 
larity to the attacks as in intermittent hydrar- 
throsis. The usual interval was as follows: only 
a few hours (one day or less) in 4 cases, one 
to two days in 2 cases, two to six days in 5 
cases, about one to two weeks in 9 cases, “a few 
days” in 3 cases, one to two months in 5 cases, 
two to four months in 3 cases, three to six 
months in 1 case and unstated in 2 cases. In 5 
cases the intervals were on occasion (but not 
usually) fairly lengthy: six months in cases 21 
and 32, eight months in case 2 and a year in 
case 12. Having had two attacks yearly for 
eight years, 1 patient (case 32) experienced a 
spontaneous remission for six years before 
attacks returned. 

Number of Joints Involved in an Attack.— 
The number of joints affected in an attack was 
“usually only one” in 29 cases, “one or two” in 
2 cases, from one to three in 1 case, two in 1 
case and from one to four in 1 case. The maxi- 
mal number of joints affected in any one atiack 
was one in 7 cases, two in 4 cases, three in 6 
cases, three to four in 1 case and four or more 
in 7 cases; it was unstated in 9 cases. In sum- 
mary, the great majority of attacks were monar- 
ticular ; 29 patients usually had only one joint 
affected ; of these 29 patients, at least 7 never 
had more than one joint involved in any one 
attack. 

Joints Involved.—The disease was ubiquitous; 
almost any joint in the body was liable to an 
attack. At one time or another all patients 
experienced involvement of various finger joints, 
proximal interphalangeal joints most often, meta- 
carpophalangeal less commonly and _ terminal 
phalangeal joints occasionally. The dorsum of 
the hand was often affected. The knees were 
affected at one time or another in 32 cases, the 
feet (various sites) in 25, the wrists in 23, the 
shoulders in 22, the ankles in 17, the elbows 
in 16, the jaws in 6, a sternoclavicular joint 
in 2 and cervical vertebral joints in 1. No 
patient specifically noted involvement of the 
lumbar or thoracic portion of the spinal column, 
but 1 patient said his “spine” had been affected 
(unfortunately our record does not specify the 
site). Most of the patients had had from four 
to six (others had had from eight to eleven) 
different joints separately affected. But in 1 
case (case 28) only two sites, the fingers and 
knees, had been ir:volved during three hundred 
attacks. 

Joints Most Often Affected.—Patients repeat- 
edly noted that, although any one of many joints 
had been affected during the years of their dis- 
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ease, 80 to 90 per cent of their attacks had 
involved one, two or three favorite sites. Joints 
most frequently affected were (in order of fre- 
quency): those of the fingers (proximal phalan- 
geal or metacarpophalangeal, only occasionally 
terminal phalangeal), wrists, shoulders, knees, 
toes and elbows. The metatarsophalangeai joint 
of a great toe was the favorite site of attacks in 
2 cases (cases 1 and 12). 


FURTHER CHARACTERISTICS OF THE 
ARTICULAR ATTACKS 


‘me of Onset.—In most cases attacks began 
time of day or night. Two patients noted 
r attacks generally on waking at the usual 
‘ing hour, but 16 patients stated that most 
neir attacks came in the late afternoon or 
ing. Because of the vesperal nature of these 
ks we missed seeing several of our out- 
nts during attacks which had practically 
ppeared by the next morning. In other 
s in which such vesperal attacks occurred, 
vad to make special arrangements to obtain 
ographs or biopsies out of hours or to note 
‘ffect of such a medicament as epinephrine. 
aracter of Onset.—The onset of attacks was 
rally described as sudden; 2 patients said 
- attacks developed instantaneously. Pain 


swelling developed rapidly and were notable 


in “a matter of minutes” in 2 cases, within 

\lf-hour in another case and within an hour 

‘0 in the others. 

\apidity of Progression.—All attacks reached 
thr maximal severity rapidly: in 2 cases within 
twenty-four hours and much more rapidly in the 
others. The maximal severity was generally 
reached in 1 case within half an hour, in 2 cases 
within one hour, in 4 cases within two hours, 
in 5 cases within two to four hours and in the 
rest “within a few hours.” 

Severity and Character of Pain.—Pain varied 
considerably from case to case and in a given 
case from one attack to another. In 4 cases the 
pain was usually mild or moderate: “a deep 
steady or throbbing ache”; “a mild throbbing 
soreness” ; an “ache like a bad bruise.” In most 
cases the pain was generally severe: “a severe 
ache”; “pain like a jumping toothache.” One 
patient said her joints were “bursting with pain 
and too sore to touch.” Several patients char- 
acterized the pain as “bursting,” “a throbbing, 
knifelike pain” or a “tight, agonizing pain.” 
One patient felt “as if my joints were grabbed 
within iron tongs.” The pain was called “excru- 
ciating” by 3 patients and “vicious” by another. 
One patient was “almost delirious” with the pain. 
Two patients (cases 19 and 21) had mild or 


moderate pain in many attacks but in others 
required morphine for relief. 

In some cases the pain was more severe in 
the daytime; in 2 cases it was worse “in the 
evening”; in some cases it was equally severe 
day and night, but in others it was at its maxi- 
mum during the night and seriously interfered 
with sleep. 


Redness and Sweiling.—In 5 of the cases the 
periarticular skin generally was not discolored 
during attacks, but in the other 29 cases articular 
redness of variable degree was present. It was 
often moderate but sometimes was pronounced : 
“dark red”; “fiery red”; “as red as a straw- 
berry.” 

Articular swelling varied notably, depending 
on the severity of the attack. The usual swell- 
ing was mild in only 4 cases and more severe 
in the rest. Particularly when finger joints were 
affected the swellings “flattened out the skin,” 
“ironed the wrinkles out” or made the skin 
“tense,” “shiny” or “waxy.” 

Degree of Disability with Attacks —The dis- 
ability was mild or moderate in some cases and 
in some attacks, but it was generally considerable 
and limited the patient’s activity. When joints 
of the upper extremities were affected, several 
patients could not dress themselves or work 
efficiently ; they did their housework with diffi- 
culty, if at all, and “could not type” or play 
the piano. Some patients had to hold the hand 
or arm still, put it in a splint or move the affected 
hand with the other hand. When a foot or knee 
was affected some patients were only moderately 
disabled and could walk about in a slipper, per- 
haps with a limp. Some patients kept off their 
feet but were not actually confined to bed; 14, 
however, were so disabled they usually had to go 
to bed during attacks. One patient (case 18) 
was “completely disabled and couldn’t do a 
thing,” although her attacks were brief (four to 
thirty-six hours). A physician (case 20) con- 
sidered several of his attacks sufficiently dis- 
abling to require hospitalization. 


Constitutional Reactions: Fever; Loss of Ap- 
petite or Weight.—There was little if any con- 
stitutional reaction during attacks. Despite their 
frequent severity they were afebrile. Although 
many of the patients had one or more attacks 
while under our observation, not one of them 
had fever therewith, including the one (case 16) 
who while under our observation had fifteen 
attacks within twenty-seven days. 

Loss of appetite and weight are rather char- 
acteristic features of rheumatoid arthritis, but 
anorexia was not present in any of these cases. 
Twenty-five (74 per cent) of the 34 patients 
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had not lost weight (indeed some had gained) 
despite hundreds of attacks during their one hun- 
dred and sixty-eight years of illness. 

It would appear, therefore, that significant 
loss of weight is not a characteristic feature of 
the disease. 

Involvement of Para-Articular Soft Tissues: 
Para-Arthritis—Ten (29 per cent) of the pa- 
tients experienced recurring swellings of para- 
articular soft tissues. Some patients did not 
distinguish them clearly from the involvement 
of articular and periarticular tissues, because the 
para-articular swellings were often close to joints 
and often appeared during the articular attacks. 
Other patients carefully distinguished between 
the sites of attacks. The attacks of para-arthritis 
were recurrent but much less frequent than the 
articular attacks. Usually the para-arthritis 
appeared as a minor part of an articular attack, 
but the site of the former was often remote from 
the site of the latter. Sometimes the para- 
arthritis appeared without simultaneous arthritis. 
The attacks of para-arthritis generally came on 
rather suddenly, sometimes “out of a clear sky” 
or “within five minutes” and at other times more 
slowly. The size of swellings varied from the 
size of a dime (34 inch [1.9 cm.] in diameter) 
to considerably larger. Redness was usually 
present, sometimes faint and at other times 
“fiery.” Pain was sometimes mild but often 
severe; in cases 2 and 19 it was severe enough 
to require narcotics for relief. We observed one 
nocturnal attack involving the soft tissues of the 
upper part of an arm (case 28) in which the 
patient walked the floor because of severe pain. 
Slight pitting was occasionally present, but gen- 
erally the swellings were rather firm and tender 
and did not pit appreciably. The attacks of 
para-arthritis lasted usually from six to twenty- 
four hours and then disappeared entirely. 

Seven of the ten patients with para-arthritis 
(cases 5, 14, 16, 20, 25, 28 and 34) experienced 
such attacks while under our observation, some- 
times with arthritis and at other times as isolated 
episodes without arthritis. The lesions we saw 
varied considerably in diameter (from 1 to 1% 
inches or more [2.5 to 3.8 cm.] ) and were usually 
red, tender and slightly elevated above the sur- 
rounding tissues. They disappeared within a few 
hours. The lesions in case 16 have been de- 
scribed in detail (figs. 2b and 3a). These 
para-articular lesions were not notably affected 
by injections of epinephrine. 

The lesions were, in our opinion, not truly 
those of angioneurotic edema or urticaria, 
although they resembled them somewhat. A 
dermatologic colleague described the lesions near 
a heel in case 5 as being “of an urticarial type,” 
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“not necessarily an allergic disease.” The lesions 
of urticaria are characterized by the sudden ap- 
pearance of smooth, slightly elevated patches 
somewhat whiter than the surrounding skin.° 
Those of angioneurotic edema may be tense and 
elastic or soft and pitting ; the overlying skin may 
or may not be pink or dusky red.6 The two 
conditions are closely related or, according to 
some, identical. Some physicians consider 
angioneurotic edema to be a form of giant urti- 
caria which tends to be localized to certain 
susceptible tissues and recurs in situ. Both urti- 
caria and angioneurotic edema may produce 
itching, burning and stinging, but their lesions 
are not particularly tender or painful. Because 
the para-articular lesions present in our cascs 
were generally tender and painful (sometimes 
narcotics were required for relief), we regarded 
them as distinctive lesions. 

The sites of these para-articular swellings 
were, like those of the arthritis, varied, \«t 
curiously consistent in that several patien's 
described swellings identically situated. Usual, 
only one and occasionally two or three sites we: > 
involved in each attack of para-arthritis. I) : 
sites of these para-articular lesions were as { 
lows (in the order of frequency by case, not | y 
attacks): internal or external malleolus in + 
cases, bottoms of the heels in 3, finger pads «r 
distal phalanges in 3, the flexor surface of a 
forearm just proximal to the wrist (fig. 2b) 1 
3, thumb pads (fig. 3@) in 2 and the dorsal 
surface of a forearm just proximal to a wrist 
in 2; in 1 case each, a forearm just distal io 
the elbow, “anywhere on the palm of the han.” 
the left thenar eminence, the middle portion 
of the upper part of an arm, the medial aspect 
of the right thigh, the lateral aspect of a knee, 
a knee near the popliteal space, and the achilles 
tendon. 

In case 26 during many of the articular attac\s 
a curious hoarseness without signs of a cold 
developed. Because of Solis-Cohen’s' experi- 
ence in 1 case we wondered whether the attacks 
of hoarseness might represent swellings of the 
cricoarytenoid cartilages analogous to those of 
articular and para-articular tissues. 

Intracutaneous or Subcutaneous Nodules.— 
The nodules in case 16 have been described (figs. 
la, 3a, 5 and 7). In 2 other cases there were 
nodules. One patient (case 9) stated that with 
certain of her articular attacks localized asym- 


metric nodules developed in thumb pads or on 


5. Dorland, W. A. N.: The American Illustrated 
Medical Dictionary, ed. 19, Philadelphia, W. B. Saun- 
ders Company, 1941. 

6. Cecil, R. L.: A Textbook of Medicine, ed. 5, 
Philadelphia, W. B. Saunders Company, 1940. 
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fingers between joints. They were “smaller than 
a pea” and disappeared with the arthritis. She 
had none while at the clinic. In another patient 
(case 34), who frequently noted small, red, 
tender palmar “sore spots,” a small, firm, freely 
movable subcutaneous nodule developed near 
a wrist; it disappeared in six or seven days. 

Relationship of the Various Lesions —The 
three more common reactions, those in articular, 
periarticular and para-articular tissues, certainly 
appear to be closely related. The fourth, or 
rarer, reaction, that producing nodules in intra- 
cu aneous or subcutaneous tissues, is also prob- 
ally a part of the symptom complex. Perhaps 
it s merely coincidental, but more likely it is a 
ic lure of the more severe forms. 


SUMMARY OF LABORATORY DATA 

Yemoglobin; Erythrocytes; Leukocytes — 

\ mal values for hemoglobin (for males 14 to 
1 > Gm. and for females 13.5 to 15 Gm. per 
h. idred cubic centimeters of blood) and for 
« ‘hrocytes (for males 4,500,000 to 5,000,000 
a. for females 4,000,000 to 4,500,000 per cubic 
» limeter of blood) were present in 29 (85 per 
cot) of the 34 cases. Two men had slight 
\uctions in erythrocytes (case 2, 4,450,000; 
c -e 32, 4,370,000) but normal values for hemo- 
«bin. One woman (case 12) had a slightly 
‘normal value for hemoglobin (13.3 Gm.) 
hv’ a normal number of erythrocytes. Only 2 
poents had significant anemia: One, a woman 
(case 4), had 3,810,000 erythrocytes per cubic 
nillimeter of blood and 12.3 Gm. of hemoglobin 
per hundred cubic centimeters ; the other, a man 
‘case 20), had 4,010,000 erythrocytes and 12.9 
(:m. of hemoglobin ; he had active coronary dis- 
case of which he died eight months later. 

Total leukocyte counts made between attacks 
were normal (5,000 to 8,000 per cubic milli- 
meter of blood) in 21 cases (62 per cent). They 
were slightly subnormal (3,800 to 4,700) in 3 
cases (cases 22, 25, 32) and slightly elevated 
(9,100 to 16,800) in 10 (cases 10, 14, 15, 17, 
18, 20, 24, 30, 33, 34). Total leukocyte counts 
made between attacks were normal in 12 cases, 
slightiy low in 1 case and slightly elevated (9,500 
to 12,400) in 6 cases. Similar counts made 
during attacks were normal in 4 cases and slightly 
elevated in 2 (9,600 to 12,400). In other words, 
the total leukocyte counts were generally normal 
both during and between attacks but were occa- 
sionally slightly or moderately elevated either 
during or between attacks. 

Differential counts made in the intervals be- 
tween attacks were normal in 9 cases and 
revealed slight lymphocytosis (36.5 to 48 per 
cent) in 9 and relative (and total) polymorpho- 


nuclear leukocytosis (75 to 88 per cent) in 2. 
In only 3 cases were the percentages of eosin- 
ophils increased, and then but slightly (5.5, 6.5 
and 10.5 per cent). Differential counts made 
during an attack were normal in 3 cases (mild 
or subsiding attacks) and revealed slight rela- 
tive lymphocytosis in 2 cases and relative poly- 
morphonuclear leukocytosis (68 to 72 per cent) 
in 3. Eosinophils were not increased in any case 
during an attack. 

Counts of nonfilamented and filamented leuko- 
cytes were made in 12 cases. The percentage 
of nonfilamented cells was slightly increased 
(17.5 to 25) in 5, increased to 34.5 in 1 case 
(case 29) during a remission and normal (16 or 
less) in the rest. 

In summary, total and differential leukocyte 
counts were often normal both during and be- 
tween attacks, but there was a tendency toward 
relative lymphocytosis between attacks and either 
relative lymphocytosis or polymorphonuclear 
leukocytosis without eosinophilia during attacks. 

One patient (case 16) seen both during and 
between attacks generally had mild relative 
lymphocytosis at both times. Another patient 
(case 19) had moderate lymphocytosis (48 per 
cent) with 13 per cent of the leukocytes non- 
filamented cells between attacks and relative 
polymorphonuclear leukocytosis (68 per cent) 
with 23 per cent of the leukocytes nonfilamented 
cells during an attack, but the total leukocyte 
counts were normal throughout. In case 28 
differential counts were normal between attacks 
and relative polymorphonuclear leukocytosis (71 
to 72 per cent) was present during each of two 
attacks ; the total leukocyte counts were always 
normal. 

Blood Uric Acid.—The concentration of blood 
uric acid was normal (1.6 to 4.5 mg. per hun- 
dred cubic centimeters of whole blood) in 28 
of the 30 cases in which it was estimated (table 
1). In 2 cases the blood uric acid was slightly 
elevated : 4.9 mg. in case 11 and 4.8 mg. in case 
20, in which heart disease was present. The 
average value of 32 tests done on 30 patients 
was 3.4 mg. per hundred cubic centimeters of 
whole blood. Uric acid partitions (aerobic 
technic) in 6 cases were normal (table 3). 

Miscellaneous Tests on Blood.—The concen- 
trations of various chemical constituents were as 
follows: Serum calcium was estimated in 13 
cases, and the quantity was normal in all. Phos- 
phorus was normal in 5 cases and slightly ab- 
normal in 4 (2.7, 2.8, 4.4 and 2.6 mg. per hun- 
dred cubic centimeters of serum). Phosphatase 
was normal in 3 cases. Cholesterol was normal 
(160 to 200 mg. per hundred cubic centimeters 
of plasma) in 2 cases and somewhat elevated 
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(225 to 315 mg.) in 9. Cholesterol esters were 
normal (110 to 145 mg. per hundred cubic centi- 
meters of plasma) in 1 case, slightly elevated 
(167 to 198 mg.) in 7 cases and definitely ele- 
vated (277 mg.) in case 27. Lecithin was 
normal (200 to 250 mg. per hundred cubic 
centimeters of plasma) in 5 cases, slightly low 
(187 mg.) in 1 case and slightly high (260 to 
266 mg.) in 3 cases. Fatty acids were normal 
(335 to 350 mg. per hundred cubic centimeters 
of plasma) in 1 case and slightly low (280 and 
312 mg.) in 2 cases, but were increased in 7 
(368, 379, 388, 404, 436, 439 and 569 mg.). 
The total lipids were estimated in 10 cases and 
were normal (500 to 550 mg. per hundred cubic 
centimeters of plasma) in none; they were low 
(455 mg.) in case 16, during a mild attack; ele- 
vated (558 to 884 mg.) in 9 cases (case 21, 448 
mg. ; case 25, 640 mg. ; case 27, 884 mg. ; case 28, 
709 mg.; case 29, 703 mg.; case 30, 598 mg.; 
case 32, 641 mg.; case 33, 629 mg.; case 34, 564 


TaB_e 3.—Concentration of Uric Acid in Whole Blood, 
Plasma and Serum 


Uric Acid, Mg. per 100 Ce. 


Oase Whole Blood Plasma Serum * 
3.1 44 5.0 
3.8 4.0 5.2 
2.7 28 3.0 
3.9 5.2 


* Normal: less than 6 mg. 

t The uric acid was estimated in this case during an attack; 
in the other cases, between attacks. 
mg.). In 8 of these 9 cases, the tests were done 
between attacks. Further studies will be made 
to determine the significance of this moderate 
hyperlipemia. 

Erythrocyte Sedimentation Rates. — Estima- 
tions of the sedimentation rate were made in 25 
cases (table 1). The rate was normal (less than 
20 mm. in one hour, Westergren method) in 10 
(40 per cent) of these cases, slightly increased 
(20 to 40 mm.) in 12 and moderately increased 
(40 to 54 mm.) in 3. Rates determined between 
attacks were normal in 8 cases and slightly to 
moderately elevated in 4. Rates determined 
during or just after attacks were generally but 
not always slightly increased. The tendency for 
rates to be normal between attacks but slightly 
increased during aitacks is illustrated by the 
figures of cases 14, 17 and 34 (table 1). In case 
16 the rate was 10 mm. before an attack and only 
12 mm. during an attack. Among those cases 
in which rates were normal were some in which 
from one to several attacks a week were occur- 
ring and scores to hundreds of attacks had 
occurred. ‘Lhe average sedimentation rate for 


the 33 tests done on the 25 patients was only 
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24 mm. (a much lower average than that in 
rheumatoid arthritis). Apparently the disease 
provokes only moderate and transient elevations 
in the sedimentation rate. 


Urinalyses and Wassermann Tests.—These 
gave normal results in all cases. 


Roentgenograms.—Just as these patients did 
not have symptomatic residues despite their 
repeated attacks, roentgenographic residues did 
not develop in joints. Of the 164 roentgen- 
ograms of various joints made in the 34 cases, 
150 (91 per cent) revealed nothing significant ; 
the remaining 14 (9 per cent) showed changes 
regarded as unrelated to the chief complaint. 
The normal roentgenograms were of 44 hands, 
20 wrists, 15 elbows, 10 shoulders, 17 feet, 14 
ankles, 24 knees, 4 hips and 1 cervical portion 
and 1 lumbar portion of the spinal column. in 
many of these regions dozens, even scores, of 
attacks had occurred; not only were there 10 
abnormalities in articular spaces or contour bt 
there was no general or local decalcificatic ». 
In some cases we took roentgenograms of 1s 
many as eight to twelve joints of a single pati: it 
yet found none that revealed anything significa t. 

Of the 14 roentgenograms that showed sig: i- 
ficant changes, 3 revealed simply alterations «ue 
to bunions ; 2 revealed exostotic changes on tie 
dorsa of great toes of 2 elderly patients, a 1 0t 
uncommon finding among elderly persons. ‘1 1¢ 
changes in 6 roentgenograms were interpreted s 
simply due to coincidental osteoarthritis (hyp: r- 
trophic, senescent) as follows: in the hip and 
thumb bases of a man 73 years old (case 2')) 
who had never had recurrent acute arthritis in 
his thumbs ; in a hip of an obese woman aged 63; 
in a knee of a man aged 59, and in the fifth and 
sixth cervical vertebrae (the usual site ‘or 
osteoarthritis of the neck) of an elderly women. 
One patient who had had 60 recurrent attacks 
of acute arthritis of the hands, knees and shoul- 
ders showed no objective changes in these joints 
and no roentgenographic changes of his hands; 
a foot (in which he had not had acute recurrent 
arthritis) showed marked osteoporosis; he had 
injured this foot two months before and had had 
it in a cast. A woman aged 69 (case 29) had 
had acute recurrent arthritis three or four times 
in each shoulder and twenty or more times in her 
fingers and wrists ; roentgenograms of the hands, 
the wrists and the right shoulder were normal; 
that of the left shoulder revealed calcified sub- 
deltoid bursitis. The roentgenograms of a 
woman (case 12) who had had about sixty short 
acute attacks involving any one of many joints 
showed no articular changes in the elbows, 
hands, wrists, feet, knees or left shoulder, but 


a 


HENCH-ROSENBERG—PALINDROMIC RHEUMATISM 313 


there was notable roughening of the right 
acromion process; her history revealed that 
she had twice had a painful right shoulder for 
three months each time, an affair in contrast to 
her chief complaint of acute short recurring 
attacks in other joints. 

These few evidences of definite articular or 
osseous change give little support for the idea 
that the acute recurrent arthritis we are describ- 
ing produces significant articular damage reflect- 
ible in roentgenograms. Since more than 90 
per cent of all the roentgenograms of these 


patients failed to show abnormalities after a 


toia! of many decades of illness and hundreds 
of attacks, it must be concluded that the few 
art\cular changes noted were coincidental. When 
the temporary severity of the clinical symptoms 
an. of the histologic reactions is considered, it 
is indeed surprising to find no significant roent- 
geographic residues. 


COMMENT ON PATHOLOGIC CHANGES 
OBSERVED 


(‘ur opportunities to study the pathologic 
changes of palindromic rheumatism have been 
lin.ted to such gross observations as could be 
mae at the time of biopsies and to histologic 
stu y of a few small fragments of tissue. We 
must acknowledge, therefore, that this experi- 
ence may not have been sufficient to provide a 
complete picture of the pathologic processes 
which occur in this disease. When more ma- 
terial has been examined, some of our impres- 
sions regarding these pathologic processes may 
need revision. 

The observations made to date may be sum- 
marized as follows: 

During an acute attack involving a joint there 
is rapid onset of acute inflammation with peri- 
articular edema and gross thickening of the cap- 
sule of the joint. Polymorphonuclear leukocytes 
appear within the synovial membrane in large 
numbers, but eosinophils do not appear in sig- 
nificant numbers.. A fibrinopurulent exudate 
may appear within the cavity of the joint. As 
the attack subsides the exudate is absorbed from 
the synovial fluid and the inflammatory cells 
clear from the synovial membrane. Then a brief 
period follows during which fibroblasts prolif- 
erate actively in the capsule and synovial mem- 
brane, but as the attack subsides the signs of 
inflammation in the capsule and synovia clear 
rapidly, and eventually the joint structures re- 
turn to normal. 

During intervals between attacks gross and 
histologic examination of joint tissues reveals no 
significant evidence of inflammation. 


Tendon sheaths may be affected by similar 
sudden inflammation. During such an attack 
the walls of these structures show a nonspecific 
inflammatory process and excess fluid appears in 
the tendovaginal space. Cultures of this fluid 
and of the tissues from affected joints have re- 
mained sterile. The tendon sheaths, like the 
joints, are capable of returning to normal after 
the attack subsides. 

The pathologic changes noted in these joints 
differed from those of rheumatoid arthritis in 
that no pannus was formed in the cases of 
palindromic rheumatism and no cartilage was 
destroyed. Furthermore, the inflammatory reac- 
tion within the capsular structures cleared com- 
pletely once the attack subsided, a phenomenon 
we should not expect in rheumatoid arthritis. 
The follicle-like collections of lymphocytes be- 
lieved by Allison and Ghormley 7 to be char- 
acteristic of the reaction in synovial membrane 
in cases of rheumatoid arthritis were not present 
in the synovial tissues in the cases of palindromic 
arthritis. 

A subcutaneous nodule presented the histo- 
logic reaction of low grade nonspecific inflamma- 
tion. Necrotic central zones surrounded by 
palisaded reticuloendothelial cells characterize 
the subcutaneous nodules of rheumatoid arthritis 
but were absent from this nodule. Nor did it 
show the fibrinoid degeneration or collections of 
cells resembling Aschoff bodies which are char- 
acteristic of the subcutaneous nodules of rheuma- 
toid arthritis. The necrotic zones containing 
crystals of sodium urate which are characteris- 
tically present in the subcutaneous tophi of gout 
were not in evidence. 

We cannot draw conclusions as to the pos- 
sibility of the allergic nature of palindromic 
rheumatism from our histologic studies. It 
would be possible to point to certain similarities 
between the reactions we noted and the reported 
histologic reactions of urticarial wheals. Appar- 
ently a rapid exudation of fluid and inflamma- 
tory cells occurs in both conditions. Further- 
more, complete and rapid resolution of the 
pathologic process may take place repeatedly in 
both conditions. The proliferative features noted 
in our specimens are not seen in the histologic 
reactions of wheals, and even were we to accept 
without question the similarities of these two 
processes we still should be doubtful as to 
whether palindromic rheumatism represents an 
allergic process, because many informed derma- 


tologists today hold that urticaria is often a 


7. Allison, N., and Ghormley, R. K.: Diagnosis in 
Joint Disease: A Clinical and Pathological Study of 
Arthritis, New York, William Wood & Company, 1931. 
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manifestation of an infectious rather than an 
allergic process. 

True dermatologic allergy is probably best 
exemplified in the experimentally produced 
Arthus phenomenon, as described by Gerlach- 
Basel,* who did not find any specific histologic 
features and particularly denied the presence of 
eosinophils in his material. 

From these considerations, we can conclude 
only that palindromic rheumatism is caused by 
some unknown irritant. 


FACTORS PREDISPOSING TO OR 
PRECIPITATING ATTACKS 


Season and Weather—In general, attacks 
bore no seasonal relationships. Only 7 of the 
patients seemed affected by seasons ; attacks were 
more common in winter in 2, in spring in 2, in 
summer in 2 and in autumn in 1. 

Apparently in only 4 cases were attacks more 
frequent or severe in cold, damp weather; the 
other patients noted no influence of weather on 
their disease. 

This relative absence of effect of season and 
weather on this disease is in notable contrast to 
conditions in rheumatoid arthritis. 


Menses——Three of the 19 female patients 
believed that their attacks were somewhat worse 
during menses; the rest saw no definite men- 
strual influence. 

Work; Fatigue ; Trauma.—In 2 cases attacks 
were said to be precipitated occasionally by over- 
work. The influence of work seemed especially 
definite in case 16, as described: The patient, 
a woman, did not entirely escape attacks when 
resting. She had mild attacks in the hospital 
when at rest and more severe attacks after delib- 
erately spending long hours at occupational 
therapy. This state of affairs continued after 
she returned home, where also work seemed to 
be a dominant factor in the location and severity 
of attacks. Nervous or physical fatigue in 2 
cases and slight trauma in 4 (for example, grip- 
ping the wheel of an automobile for several 
hours, a slight bruise) seemed to induce attacks, 
but in most cases neither work nor trauma was 
considered related to attacks. 

Infection—None of the patients related the 
attacks to any acute exogenous infection, and 
only 1 patient considered an infected focus 
(prostatitis) definitely related to attacks. 

Food Sensitivity—The majority of the pa- 
tients could offer no explanation for their 
trouble, but 16 of them made a common sugges- 


8. Gerlach-Basel: Ueber Beziehungen der Entziind- 
ung zum anaphylaktischen Zustand, Verhandl. d. deutsch. 
path. Gesellsch. 19:126-131, 1923. 
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tion, that sooner or later they had come to sus- 
pect the factor of food poisoning or food sensi- 
tivity. They had each selected one or more 
foods as possible offenders; these they had 
avoided for varying periods. But when, despite 
this, attacks had continued, most of the patients 
had given up the idea, particularly because they 
found they could often eat the supposed offender 
with impunity. A few patients still held the 
notion, with varying degrees of conviction, that 
the attacks were related to food, but no one 
had been able to prove the point. The foods 
incriminated belonged to no one food group and 
need hardly be listed. 


AUTHORS’ INVESTIGATIONS ON ETIOLOGY 


When one of us (P. S. H.) noted his first 
case of this condition, in 1928, and considered 
the nature of the attacks, their irregular fre- 
quency, sudden onset, short duration and com- 
plete remissions despite their relative violence, 
the idea that they might represent some type of 
allergic reaction seemed attractive. In recent 
years several types of “allergic arthritis,” gen- 
erally chronic polyarthritis, sometimes acute 
monoarthritis or polyarthritis,? have been e- 
scribed. But no type of “allergic arthritis” has 
been definitely established, and the allergic 1a- 
ture of the conditions in the reported cases gen- 
erally has been regarded as not proved.*° \Ve 
share this opinion because no incontroverti)le 
evidence has been offered to indicate that the 
allegedly allergic acute er chronic arthritis could 
be consistently prevented or significantly moii- 
fied by avoidance of the supposed antigen or tliat 
attacks could be repeatedly provoked by pre- 
scribing the antigen. Notwithstanding such 
skepticism, we reasoned that if there were such 
a thing as true allergic arthritis, perhaps this 
was it. Therefore, certain clinical and thera-, 


9. (a) Boemer, L. C.: Infection, Arthritis and 
Allergy with an Allergic Dietary Regimen, Illinois M. J. 
75:474-475 (May) 1939. (b) Hench, P. S.; Bauer, W.; 
Dawson, M. H.; Hali, F.; Holbrook, W. P., and Key, 
J. A.: The Problem of Rheumatism and Arthritis: 
Review of American and English Literature for 1937 
(Fifth Rheumatism Review), Ann. Int. Med. 12:1295- 
1374 (Feb.) 1939. (c) Hench, P. S.; Bauer, W.; 
Dawson, M. H.; Hall, F.; Holbrook, W. P.; Key, J. A, 
and McEwen, C.: The Problem of Rheumatism and 
Arthritis: Review of American and English Literature 
for 1938 (Sixth Rheumatism Review), ibid. 13:1655- 
1739 (March) 1940. (d) Wootton, W. T.: An Analysis 
and Discussion of Positive Food Reactions in Five 
Hundred Individuals Afflicted with Arthritis or Rheu- 
matoidal Conditions, J. Arkansas M. Soc. 36:67-69 
(Aug.) 1939. 

10. Boemer.98 Hench and others.°» Bauer, W., and 
Short, C. L.: The Treatment of the Arthritides of 
Known Origin, New England J. Med. 223:286-293 
(Aug. 22) 1940. 
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peutic investigations were made in an attempt 
to prove or disprove the hypothesis. 

Does the Disease Represent an Allergic Reac- 
tion in Joints?—Familial allergy was not obvious 
in 24 cases, but 17 close relatives of the remain- 
ing 10 patients suffered as follows: 6 from 
asthma, 3 from hay fever, 3 from known sensi- 
tivity to foods (hives), 2 from urticaria of un- 
known origin, 2 from “eczema” and 1 from 
migraine. As to the patients themselves, 16 
dil not have allergic reactions of any sort, 6 
ha’ nothing but occasional migraine unrelated 
to the arthritis and 1 became “dizzy” after taking 
acct vlsalicylic acid. One patient had had attacks 
o! angioneurotic edema two and four years 
be‘ore the onset of his arthritis but none since. 
Four patients had had occasional attacks due to 
foo. sensitivity (abdominal pain, nausea, vomit- 
ine and diarrhea beginning ‘within one hour 
after eating milk, sea food, prunes, oysters or 
spinach) ; 1 of these patients also had occasional 
micraine and another hay fever and asthma. In 
noice of these 4 patients did the articular and 
ga-irointestinal symptoms ever coincide. Six 
of the patients had had “hives” (urticaria) ; in 
4 .{ these the hives occurred occasionally and 
never with arthritis. In 2 cases the attacks of 
hives generally did not, but occasionally did, 
coincide with articular attacks; the coincidence 
was so infrequent that both patients (cases 1 
an 15) considered them probably unrelated. 

in summary, 16 of the patients had no clinical 
signs of allergy, and 18 experienced a total of 21 
varied possibly allergic reactions. This is not an 
unusual number to be found among 34 patients 
of any sort, and the fact that none of the estab- 
lished allergic reactions occurred regularly with 
the articular reactions seems to speak for the 
independence of the two conditions. 

In 28 caséS cutaneous tests were made with 
various antigens: the common inhalant group; 
a group of foods to which allergic patients are 
commonly sensitive, and others including those 
which the patients themselves suspected might 
be related to their arthritis. Results were en- 
tirely negative in 10 cases and negative except 
for a few slight reactions in 12 other cases. Such 
minor reactions were considered of little or no 
significance, and none of the foods suspected by 
the patients caused positive cutaneous reactions. 
Cutaneous reactions of grade 2 developed in only 
5 cases; reactions of grade 3 to beef and lamb 
developed in 1 case. Many of the patients were 
fed large amounts of the foods to which they 
were sensitive (even if the reaction was only 
of grade 1) as well as the foods of which they 
were suspicious but to which their skin was not 
sensitive. In no case could we prove to our 
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satisfaction any provocative effect of these foods 
as far as joints were concerned. Despite the 
negative reactions to provocative tests, 9 patients 
accepted a therapeutic test, avoiding the sus- 
pected foods for variable periods ; only 1 patient 
believed that the disease was significantly modi- 
fied thereby. 

In a few cases we attempted without success 
to provoke an attack by histamine, giving a fairly 
large single (1 mg.) dose intravenously. Results 
of cold allergy tests made in 5 cases were all 
negative. One patient (case 2) insisted (and 
still does) that his attacks were shortened by 
injections of epinephrine hydrochloride, but such 
injections in several other cases did not signifi- 
cantly alter the duration or severity of attacks 
seen by us. As will be noted later, our results 
with histamine desensitization or with histam- 
inase given orally have not been impressive. 

Points favoring an allergic hypothesis were: 
(1) the suggestive nature of the attacks and 
their sudden appearaiice and disappearance with- 
out. residues; (2) the impressions of several 
patients that their attacks were caused by cer- 
tain foods ; (3) the occasional presence of clinical 
allergy of patients and their relatives, and (4) 
the occasional occurrence of arthritis and hives 
or angioneurotic edema in the same case. Points 
against an allergic hypothesis were: (1) the 
complete absence of orthodox clinical allergy in 
47 per cent and the absence of familial allergy 
in 71 per cent of the cases; (2) the generally 
negative cutaneous reactions (in 79 per cent of 
the patients tested) ; (3) the absence of eosin- 
ophilia in blood or affected tissue ; (4) the nega- 
tive results of provocative and therapeutic tests 
involving suspected foods; (5) the generally 
negative effect of epinephrine; (6) the negative 
provocative effect of histamine in large doses 
and (7) the essentially negative therapeutic 
effect of histamine desensitization. Dr. L. E. 
Prickman, who sees much allergic disease at the 
Mayo Clinic, saw many of these patients with 
us. In discussing them he recently stated: “The 
evidence at present points away from an allergic 
basis for the disease.” 

Is the Articular Reaction Due to Infection?— 
The attacks bore no apparent relationship to 
acute exogenous infection, such as sore throat 
or influenza. Most of the patients had long 
since been relieved of infected foci with no or 
only temporary relief. Only a few infected foci 
still remained. Tonsils had already been re- 
moved in 32 cases (cleanly in 29; with small 
tags remaining in 3). Moderate infection was 


11. Prickman, L. E., in discussion on Hench, P. §., 
and Rosenberg, E. F.: Palindromic Rheumatism, Proc. 
Staff Meet., Mayo Clin. 16:815 (Dec. 17) 1941. 
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present in the 2 surviving pairs of tonsils. The 
entire group had only 4 dead teeth, 3 roots (1 
infected) and 3 infected teeth; 15 patients had 
slight pyorrhea. Among the 19 females were 
3 with cervicitis and 3 with cervical erosions. 
Prostatitis of significant degrees was found in 
only 4 of the 15 men. Prostatic cultures from 
1 patient revealed only Corynebacterium xerosis 
(diphtheroids). Another patient, a physician 
with prostatitis grade 4, regarded prostatic mas- 
sage as a frequent provocative of his attacks. In 
his case prostatic cultures revealed micrococci and 
a few streptococci. The same patient had sinu- 
sitis, the only instance of this in the entire group. 

In a few cases cultures of the nasopharynx 
were made. In some no significant organisms 
were recovered. In others hemolytic strepto- 
cocci were found, but they generally did not 
produce positive cutaneous reactions in these 
cases or significant lesions in animals. In 1 
case green-producing streptococci from the naso- 
pharynx injected into rabbits produced some 
periarticular but no other lesions. Green-pro- 
ducing streptococci (from the nasopharynx) in 
another case (case 20) also produced hemor- 
rhagic muscular and periarticular lesions in 
rabbits. 

Among the several patients who had infected 
foci removed as therapeutic tests, only 1 (case 
23) considered results moderately successful ; 
after tonsillectomy her attacks were milder and 
less frequent. 

Cultures of affected tissues removed at biopsy 
in 4 cases revealed no bacteria. Agglutination 
tests for Brucella abortus were negative in 4 
cases and slightly positive (1:80) in 1 case; 
the latter test was considered of no significance. 

Does the Disease Represent Angioneurosis? 
—Dorland’s * definition of angioneurosis as “any 
neurosis affecting primarily blood vessels; a dis- 
order of the vasomotor system, as angiospasm, 
angioparesis, or angioparalysis” illustrates the 
tenuousness of the entire concept of angioneu- 
rosis. Within this generic concept have been 
included a great variety of syndromes whose 
only relationship consists in the fact that affected 
patients display a tendency for blood vessels to 
react to unknown stimuli by contracting, by dilat- 
ing or by alternately contracting and dilating. 
Under this title are grouped such varying con- 
ditions as angioneurotic edema, urticaria, inter- 
mittent hydrops, scleroderma, erythromelalgia, 
acroparesthesia, Raynaud’s syndrome and many 
other conditions. Patients affected with angio- 
neurotic disorders are said to be subject to pares- 
thesias, cyanosis or pallor of the fingers and toes, 
hyperhidrosis, “trophic disorders” of the skin, 
hair, nails and teeth, increased oculocardiac and 
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vagus reflexes, blushing and pallor of the face.’* 
These stigmas of angioneurosis were not signifi- 
cantly present among our patients. Therefore 
we could not conclude that ‘“‘angioneurosis” was 
the cause of the articular and other reactions of 
palindromic rheumatism. 


DIFFERENTIAL DIAGNOSIS 


Rheumatoid (Chronic Infectious, Atrophic, 
Proliferative) Arthritis—Two varieties of this 
disease are described, but palindromic rheuma- 
tism resembles neither variety. The first, or 
common, variety (typical, ordinary or primary 
rheumatoid or atrophic arthritis) generally at- 
tacks thin, visceroptotic persons with vasomotor 
instability. It attacks females two or three times 
as often as males; it usually affects small joints 
first and then progresses slowly and rather sym- 
metrically to involve larger, less peripheral joints, 
Joints are swollen and sore with little if any 
redness. Little or no fever occurs, and signs of 
subacute inflammation are usually absent. Par- 
tial remissions are frequent, but complete remis- 
sions are rare. Sedimentation rates soon increase, 
sometimes within three weeks of the onset of 
the disease. Secondary anemia, a slight reduc- 
tion in blood fats and loss of weight and ap) e- 
tite commonly appear. Roentgenograms soon 
reveal general decalcification, and within a few 
months or so more notable changes result from 
synovial proliferation and destruction of cartilaze. 


The second, or less common, variety is 
called “atypical” or “secondary rheumatoid” (or 
atrophic) arthritis. By those who consider it 
not a variety but a separate disease, it is called 
“infective arthritis” or “focal arthritis.” ** Its 
onset is more acute or subacute than is the usual 
onset of “primary rheumatoid arthritis”; it ap- 
pears at times after a definite infection, such as 
influenza, acute tonsillitis or pharyfgitis. A few 
small or large joints are asymmetrically affected. 
The disease may progress rapidly, but remissions 
are supposedly more frequent and more complete 
than in the first variety. Fever may be present, 
with considerable articular warmth, redness, 
swelling and other constitutional signs of infec- 
tion or toxemia. Roentgenograms at first reveal 
local articular, rather than general, decalcification 
but later show articular disintegration similar to 
that in the first variety. 


12. Sachs, B., and Hausman, L.: Nervous and Men- 
tal Disorders from Birth Through Adolescence, New 
York, Paul B. Hoeber, 1926, p. 701. 

13. Hench, P. S.; Bauer, W.; Fletcher, A. A.; Ghrist, 
D.; Hall, F., and White, T. P.: The Problem of 
Rheumatism and Arthritis: Review of American and 


English Literature for 1935 (Third Rheumatism Re- 
view), Ann. Int. Med. 10:754-909 (Dec.) 1936. Hench 
and others.%, ¢ 
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Even those who make the greatest distinction 
between these two conditions agree that the 
end results are about the same and that no 
pathologic distinction can be made. Both lead 
sooner or later to chronic progressive arthritis 
with articular destruction and deformity. The 
dominant feature in either variety is the great 
tendency toward a deforming arthritis with no 
complete remissions. Even in those cases in 
which the disease begins with a few preliminary 
sk'rmishes and rather complete remissions before 
be oming progressively chronic, these individual 
sk rmishes last, not hours or days, but weeks or 
months. 

“he chief points which distinguish our cases of 
; ndromic rheumatism from instances of rheu- 
» oid arthritis include the following: (1) the 
1 lly different pattern of the arthritis (one of 
1 verous short attacks and persistent functional 
r itution); (2) the tendency for only one or 
‘joints to be involved in an attack; (3) the 

uent isolated short attacks of para-arthritis ; 
the general absence of significant constitu- 
il reactions ; (5) the relative absence of effect 
eason and weather; (6) the sedimentation 
. which is relatively normal or only moder- 
v and transiently elevated ; (7) the moderate 
case (rather than decrease) in blood fats; 

the persistently negative roentgenograms, 
| (9) the different pathologic reaction. The 
atest and most convincing difference is the 

‘sistent absence of chronic arthritis even after 
cores or hundreds of attacks and years of dis- 


It a be argued that, despite these obvious 

‘erences between palindromic rheumatism and 
arthritis, palindromic rheumatism 
may be merely a newly described variety of rheu- 
matoid arthritis. It may be argued that the dif- 
‘erences between the two clinical pictures are no 
greater than those between, for example, clin- 
ically active and progressive tuberculosis in 1 
case and a small healed ghon complex in another. 
It might be suggested that perhaps the distinc- 
tions between palindromic rheumatism and rheu- 
matoid arthritis result, not from any dissimilarity 
in the causal agents of the two conditions, but 
from different tissue reactions or immune re- 
sponses of the host. This argument will gain 
force only if prolonged study of our cases and of 
similar cases indicates that chronic articular 
residues with pathologic reactions indistinguish- 
able from those of classic rheumatoid arthritis do 
eventually develop in a notable number of cases 
of our palindromic rheumatism. On the basis 
of our experience ** to date we do not consider 


14. Hench, P. S., in discussion on Hench, P. S.: 
An Oft Recurring Disease of Joints (Arthritis, Peri- 
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palindromic rheumatism merely a newly de- 
scribed “palindromic variety” of rheumatoid 
arthritis. 

Periarticular Fibrositis—The four commonest 
articular diseases which attack joints repeatedly 
and then disappear completely are periarticular 
fibrositis, intermittent hydrarthrosis, rheumatic 
fever and gout. Obviously our cases did not 
represent ordinary primary fibrositis. In this 
condition there are practically no redness or 
swelling of joints, no recurrent para-articular 
swelling and no seropurulent exudate. 

Intermittent Hydrarthrosis.— This disease 
rarely affects any joint but knees, is rarely pain- 
ful and attacks joints at regularly spaced inter- 
vals. Its pattern and progression are different 
from those which we have described for palin- 
dromic rheumatism. In our cases of palindromic 
rheumatism a transient intra-articular exudate 
was sometimes present but was overshadowed 
by the more noticeable periarticular inflamma- 
tion, and the attacks were irregularly, not regu- 
larly, spaced. 

Rheumatic Fever—This is characterized by 
recurrent attacks of acute febrile polyarthritis 
of some weeks’ duration with residual carditis. 
In our cases attacks were afebrile, short and 
usually monarticular, and carditis was absent in 
all cases, even those of many years’ duration. 

Gout.—Our cases presented certain features 
suggestive of acute gouty arthritis: the sudden 
onset of the attacks, appearing sometimes during 
the night, the rapid progression to maximal dis- 
ability, the occasional involvement of great toes, 
the pain, which was often severe and sometimes 
worse at night, and the rapidity and completeness 
of the remissions. But none of our patients had 
hyperuricemia, tophi on the ears, urates in 
the joint tissues or the roentgenographic changes 
of gout even after years of disease. Nor were 
any of our patients relieved by a regimen for 
gout or made worse by high purine, high fat 
diets. In our cases the attacks were generally 
much shorter and much more frequent than even 
those of severe, progressive gout. Had gout 
been present, its characteristic features surely 
would have developed in some cases after so 
many attacks. 

Angioneural Arthrosis (Solis-Cohen).—While 
continuing our search for a report of a condition 
resembling ours, in 1935 we came on a relatively 
old clinical description of cases somewhat re- 
sembling ours, a report by Solis-Cohen of a 
condition which he called angioneural arthrosis 


arthritis, Para-Arthritis) Apparently Producing No 
Articular Residues, J. A. M. A. 115:2208 (Dec. 21) 
1940. 
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(periarthrosis, “pararthrosis”) and which he 
believed to be commonly mistaken for gout or 
rheumatism. He reported 6 cases in 1911 and 
21 more in 1913. His reports unfortunately 
escaped the attention not only of internists but 
of rheumatologists as well. In these cases pain- 
ful swelling in and around joints appeared at 
regular or irregular intervals. Affected were 
joints alone in 11 per cent; soft tissues alone in 
30 per cent and both joints and nearby soft 
tissues in 59 per cent of the 27 cases. The indi- 
vidual attacks lasted from a few hours to many 
weeks and then disappeared completely. Attacks 
were polyarticular in 70 per cent and monartic- 
ular in 30 per cent of cases. Almost any joint 
was liable to involvement, but especially the more 
peripheral joints: fingers, wrists, elbows, toes 
or a big toe, ankles and knees. No joint was 
immune; vertebral and temporomaxillary joints 
were sometimes involved. In one case laryngo- 
scopic examination revealed involvement of the 
cricoarytenoid cartilages. The intervals between 
attacks were regular in some cases and irregular 
in others and lasted from a few days or weeks 
to months or years. Thus attacks came daily or 
weekly in some cases and only four or five times 
a year in others. Spontaneous remissions for 
months or years occasionally occurred. Solis- 
Cohen’s 27 patients had had a total of 110 
(average 4) attacks (a much smaller average 
than in our cases). The sex incidence was 45 
per cent males and 55 per cent females. Thirty 
per cent of his patients were less than 12 years 
of age; 45 per cent, from 12 to 25; 18 per cent, 
from 25 to 50, and 7 per cent, from 50 to 70. 
It is not stated whether this refers to the ages 
of the patients when first affected or when first 
seen by Solis-Cohen. 

The swellings were ascribed either to intra- 
articular effusions or to nonpitting edema of 
periarticular tissues or to both. They were gen- 
erally but not always painful, pain being moder- 
ate to agonizing. They were generally associated 
with red or cyanotic discoloration of the skin, 
occasionally with eruptions (vesicles, bullae) 
and also with a subjective (but not an objective) 
sensation of local heat. Fever was never present 
in 60 per cent of the cases but was present in 
some attacks in 22 per cent and in all attacks 
in 18 per cent. When present the fever was 
“continuous, recurrent or intermittent.” It was 
irregular and “utterly capricious” in some cases 
and paroxysmal and “apparently periodic” in 
others. Fever lasted for a few (twelve to 
seventy-two) hours or a few days. It was in- 
ferred that eosinophilia or leukopenia was some- 
times present. Many of the patients presented 
“the typical dermographic, ocular and nail-bed 
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signs” of vasomotor or autonomic ataxia. Ex- 
citants of the attacks were fatigue, emotion, 
toxemia and atmospheric changes. 


Solis-Cohen regarded this condition as one 
species of autonomic ataxia, a “slighter form” 
of articular reaction than intermittent hydrar- 
throsis. To him the articular attacks represented 
recurrent angioneurotic crises in cases in which 
the characteristic stigmas of angioneural im- 
balance were present. He made no articular 
biopsies but interpreted the effusions as due to 
angioneurotic edema; in angioneural arthroses 
“we are not dealing with a true inflammation- 
arthritis.” Treatment was based on this concept 
and included : for the acute stage local and some- 
times general rest, a liquid or soft diet and “elim- 
ination”; for the convalescent stage “roborants 


Tas_Le 4.—Points of Difference Between Authors’ Cases 
and Those of Solis-Cohen and of Kahlmeter 


Cases of Cases of 
Solis-Cohen Kahlmeter Our Cases 
(“Angioneural (“Allergic (Palindromic 
Arthrosis’) Rheumatism?’’) Rheumatism 
Patients lessthan 30% None 
12 years of age 
Polyarticular 70% Few Few 
attacks 
Fever 40% Occasional None 
Cutaneous erup- Occasionally Occasionally None 
tions erythema; erysipeloid 
vesicles; Trash 
bullae 
Duration of at- Sometimes Rarelymore Rarely 1 wee! 
tacks “many weeks” than 1 week 
Intervals Sometimes Irregular Irregular 
regular 
Allergic reactions Common Common Rare 
Pathologic reac- “Transudate” Serous Inflammatory 
tion in joints (assumption) exudate exudate 


(assumption) 


and hematinics”; between attacks measures [0 
“re-educate vascular reactions” and to “restore 
vasomotor tone.” 

Our cases resemble these in many respects, but 
certain noteworthy differences are apparent 
(table 4): 1. In Solis-Cohen’s cases “the chief 
symptomatic elements were pain, swelling, dis- 
coloration and fever.” Forty per cent of his 
patients had fever in some or all of their attacks. 
None of our patients had fever during their 
attacks. 2. In Solis-Cohen’s cases the attacks 
sometimes lasted “many weeks”; in our cases, 
only a few hours or days, rarely more than a 
week. 3. In Solis-Cohen’s cases attacks were 
polyarticular in 70 per cent and monarticular in 
30 per cent. In our cases the majority of attacks 
were monarticular. 4. Solis-Cohen emphasized 
the frequent occurrence of hives, dermographism 
and other evidences of vasomotor ataxia in his 
cases and also the occasional presence of vesic- 
ular or bullous cutaneous lesions. Our patients 
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exhibited no vesicles or bullae; 20 per cent had 
had hives or angioneurotic edema at some time 
or other, but rarely accompanying their attacks 
of arthritis. 5. In 30 per cent of Solis-Cohen’s 
cases the disease developed before the age of 12 
years; this was true in none of our cases. 6. 
Solis-Cohen considered the exudation to be a 
transudate or an edema and the articular reac- 
tion to be, not true inflammation, not arthritis, 
but “arthrosis.” He presented no pathologic 
data on his cases and hence could not prove his 
coucept. Our data reveal the presence of a 
irue inflammatory exudate; therefore the term 
“arthrosis” is inappropriate, at least for our 

es. 
Despite these important differences the resem- 
':nces between the two conditions are too great 
be dismissed lightly. Solis-Cohen presented 
photographs or roentgenograms of his cases 
«| no data on pathologic changes or on blood 
1 ites (the latter were hardly available in 1913). 
‘haps he noted some cases similar to ours but 
Iterated his description of them by including 
‘ne extraneous cases. If this is not so, we can- 
1 |, on the basis of our experience to date, 
i+ ntify the condition in our cases with his dis- 
‘ which was so often febrile and polyartic- 

15 
Allergic Rheumatism” (Kahlmeter).— Al- 
ugh, with others, Kahlmeter? generally 
_arded the so-called allergic types of arthritis 
ptically, in 1939 he noted one form which he 
sidered might be truly allergic. Under the 
term rhumatisme articulaire et périarticulaire 
dine nature réellement allergique he described 
54 cases observed within five years. Twenty- 
two per cent of the patients were males and 78 
per cent females. Most of them were less than 
50 years of age; 40 per cent were from 31 to 
40 years. Attacks of “local edema” involving 
articular or periarticular tissues, tendons or sub- 
cutaneous connective tissue distant from joints 
recurred at irregular intervals. No articular 
biopsies were made. The edema was assumed 
to be a serous, not an inflammatory, exudate, and 
there was neither local heat nor redness. The 
location of the edema was capricious, but usually 
only one or two joints or adjacent sites were 
affected at a given time. Articular swellings 
were often afebrile, sometimes associated with a 
mild fleeting fever and an erysipeloid or erysi- 


15. On Jan. 8, 1942, Dr. Solis-Cohen wrote the 
authors: “At first sight the two groups of cases [that 
described by Solis-Cohen and that described herein] 
seem to differ in so many important particulars that 
they may be provisionally classified as, at least, dif- 
ferent varieties.” 


pelatous skin rash. The attacks lasted generally 
from several (twenty-four to forty-eight) hours 
to several days, occasionally seven to fourteen 
days, and then invariably disappeared completely, 
leaving no subjective or objective residues— 
“certainly no progressive joint lesion.” The 
intervals between attacks were from one or two 
days to several months. 

Allergic reactions were common among the 
relatives as well as among the patients them- 
selves, in most of whom the articular attacks 
alternated or coincided with certain allergic reac- 
tions. Of these patients, 35 per cent had had 
urticaria, 13 per cent asthma, 11 per cent 
Quincke’s edema and 9 per cent migraine. Some 
patients noted nausea, diarrhea or lassitude for a 
day before attacks. Eight cases in which the con- 
dition had been present for from one to twenty 
years were described briefly. A mildly febrile 
urticaria which after a few days was associated 
with edematous swelling of one or two finger 
joints or tendon sheaths developed frequently in 
1 case; “several days” later the urticaria, fever 
and arthritis disappeared together. In Kahl- 
meter’s cases there was no anemia; total leuko- 
cyte counts were normal or somewhat low 
(about 5,000): there was a “constant” relative 
lymphocytosis (38 to 52 per cent) without 
eosinophilia (1 to 2 per cent). Sedimentation 
rates were normal or only mildly and fleetingly 
elevated during attacks (the highest value men- 
tioned was 33 mm.). No data on pathologic 
changes or roentgenograms were given. With 
reservations Kahlmeter regarded the condition 
as allergic because of the frequent allergic reac- 
tions of patients and their relatives and because 
tuberculin, Dick and Schick tests revealed notable 
hypersensitivity of the skin — “nonspecific 
allergic reactions.” Despite this Kahlmeter 
was sufficiently uncertain of the cause of the 
disease to express the title of his paper in the 
form of a query “Are There Forms of Articular 
and Periarticular Rheumatism of a Nature Truly 
Allergic?” The matter of sensitivity to food 
was not considered. One patient was given 
injections of tuberculin in “homeopathic doses” 
(0.5 cu. mm.) during twelve weeks. An attack 
developed regularly two days after each injec- 
tion, but the duration of attacks was gradually 
shortened from several days to two hours and 
then the attacks disappeared. Three patients 
were given ten injections of sodium keratinate, 
which were assumed successful in stopping the 
disease. 

These cases resemble ours even more than 
those of Solis-Cohen (table 4), but again certain 
differences must be noted. Local redness was 
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usually absent in Kahlmeter’s cases; it was 
usually present in ours. Kahlmeter’s patients 
occasionally had fever and erysipeloid rashes; 
none of ours did. The frequency of the common 
allergic reactions was much greater in his cases 
than in ours. 

The similarities between Solis-Cohen’s, Kahl- 
meter’s and our groups of cases are more strik- 
ing than their differences. Perhaps they repre- 
sent the same disease. Perhaps further experi- 
ence will bring us cases with the missing features 
(fever, rashes, impressively coincidental acute 
allergy, and so forth), or perhaps pruning and 
more rigorous selection of cases by Solis-Cohen 
and Kahlimeter will remove the differences, but 
for the present the differences should be noted. 


PROPOSED TERMINOLOGY 


Were we prepared to assume (which we 
cannot yet do) that our cases were instances of 
the same condition as the “angioneural arthrosis” 
of Solis-Cohen or the “allergic rheumatism” of 
Kahlmeter, we still could not approve the adop- 
tion of either of these two terms for the disease 
we are describing, because the presence of an 
angioneurosis or of an allergic reaction as the 
basic cause remains unproved. We have avoided 
the use of a term which would commit us to an 
unproved etiologic concept. Furthermore, the 
term “arthrosis” is not suitable for a condition 
a.feature of which is a true inflammatory exu- 
date. Vague though it is, the term “rheuma- 
tism” (used in the broad American, and not in 
the specific English, sense) seems more suitable 
than “arthritis,” because the former term is more 
comprehensive and hence more applicable to a 
condition which produces not just arthritis but 
also periarthritis, para-arthritis and occasionally 
subcutaneous nodules. Such simple terms as 
“recurrent rheumatism,” “intermittent rheuma- 
tism” or “remitting rheumatism” are unsatis- 
factory for our disease because they are either 
too nonspecific and indefinite or too suggestive 
of recurrent rheumatic fever or intermittent 
hydrarthrosis. The nicknames “hit and run 
rheumatism” and “phantom rheumatism” proved 
useful for a time to satisfy the curiosity of pa- 
tients and their natural desire for at least a name 
for their disease, but such nicknames are of 
course unsuitable as permanent designations. 

When an etiologic term cannot be applied, a 
distinctive descriptive term should be used. 
Such a designation we found in the term “palin- 
dromic rheumatism,” suggested to us by Profs. 
A. D. Fraser and Atcheson L. Hench, of the de- 
partments of ancient languages and English liter- 
ature, respectively, of the University of Virginia. 
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“Palindromic” means simply “recurring” or 
“returning” and is so defined in current non- 
medical and medical dictionaries. It is derived 
from the Greek word maAwSpoyéw which means 
literally “to run back.” The verb and its related 
adjective and noun were used by Hippocrates '* 
or by his contemporaries. Used in a strictly non- 
specific sense, they are found, not in the Hippo- 
cratic canon, the proved writings of Hippocrates, 
but in the Hippocratic corpus, the body of writ- 
ings ascribed to Hippocrates, some of which may 
have been written by his contemporaries. In “De 
morbis vulgaribus” the Hippocratic writer used 
the adjective “palindromic” referring to recur- 
ring erysipelas or to recurring, retreating or 
subsiding abscesses. Prof. James Constantine, 
of the University of Virginia, helped us to trace 
and define later uses of the term. The medieval 
Byzantine scholar Hesychius used the word «s 
meaning to recur or retreat; when applied ‘o 
disease it desiguated one which either returned 
or disappeared. The new Liddell and Scott 
Greek lexicon ** defines palindromic, used in a 
medical sense, as meaning “recurring” or “su )- 
siding without coming to a head.” 

Since the most obvious and characteris‘ ic 
features of the condition we have described ae 
its frequent recurrences, its attacks and retrea s, 
the term “palindromic” seems indeed fitting as t 
is descriptive, yet sufficiently unused in rece it 
writings to be distinctive to modern ears. Hen-e 
we propose to use in a specific sense, that ‘s, 
for this specific condition, this term heretofore 
used by Hippocrates and other writers in a nov- 
specific sense. As one of our advisers apily 
said, “What was good enough for Hippocrai«s 
ought to be good enough for you.” The desic- 
nation “palindromic rheumatism” has been a)- 
proved for inclusion in the “Standard Nomencia- 
ture of Disease” and appears, with numerical 
designation, in the third edition. We believe it 
will be useful and satisfactory until a better 
(etiologic) term can be applied. 


TREATMENT 


Numerous treatments had been used by our 
patients before their coming to the clinic, gen- 
erally without success; they included removal 
of infected foci and use of vaccines, bee venom 
and various medicines. Most of the patients had 
fallen back on the use of heat and analgesics 
during attacks. 


16. Hippocrates: De morbis vulgaribus, liber secun- 
dus, in Opera omnia, translated and edited by A. Foésius, 
Geneva, S. Chouét, 1657, p. 1035; Oeconomia Hip- 
pocratis alphabeti serie distincta, ibid., 1662, p. 289. 

17. Liddell, H. G., and Scott, R.: A Greek-English 
Lexicon, revised and augmented by H. S. Jones, Oxford, 
Clarendon Press, 1940, vol. 2, p. 1292. 
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Our first remedies were predicated on the 
idea that the disease might be allergic; later, 
measures to combat some possible infection were 
instituted. Neither plan of attack has produced 
notable results, as the follow-up data in table 1 
indicate. Our results with epinephrine, ephed- 
rine, amphetamine, ergotamine tartrate, diets 
low in purine, diets free of supposed food anti- 
gens, removal of infected foci and autogenous 
vaccines have all been relatively unsuccessful. 
Hi.taminase was used without results in 3 cases. 
Histamine desensitization has given definitely 
nevative results for 3 patients and equivocal 

ults for 4 others, who, however, insisted that 
ir attacks had become less severe or less fre- 

‘nt since histamine was used. Further obser- 

‘ions are necessary before making a final 

juation. Some patients have continued to 

» on diathermy, hot packs or other forms of 

t. Injections of triple typhoid vaccine may 

e been responsible for the temporary relief 

‘ed in case 16. 

\ few remedies used by certain patients since 

‘ry dismissal from the clinic are worthy of com- 

it. Sulfanilamide did not affect the disease 
2 cases (cases 20 and 34). One patient 
se 17) felt “75 per cent better for a year” 
aor having fever therapy, but he still has his 

' icks. One patient (case 13) thought she was 

‘tially relieved by taking “dicalcium wafers,” 

another patient (case 8), a physician, 
a-cribed the temporary disappearance of his 
disease to the daily use of 75 to 100 grains (4.8 
t. 6.5 Gm.) of calcium gluconate; later the dis- 
ease recurred only to disappear completely again 
after total alveolectomy. One patient (case 5), 
who ascribed his attacks to nervous fatigue, 
wrote that his attacks are less severe since he 
“quit the oil business, became a druggist and 
began to take phenobarbital daily.” Another 
patient successfully employed an even more novel 
remedy. She adopted a baby, quit worrying 
about herself and lost her attacks. Her state- 
ment is food for thought. 


PROGNOSIS: END RESULTS 


Our follow-up study has revealed the follow- 
ing facts: In 4 cases the patients obtained an 
apparent “cure” within a few months after leav- 
ing the clinic and have had no further attacks 
for from seven to eleven years. Cessation of the 
attacks occurred spontaneously in 3 of these 
cases and presumably as a result of treatment 
with calcium gluconate or of alveolectomy in the 
other. In 5 cases attacks have become shorter 
and less frequent; in 1 of these the patient, a 
local resident, is apparently obtaining a sponta- 
neous cure. His attacks are becoming much 
milder and much less frequent. In 3 cases 
attacks are shorter but as frequent as always. 
In 4 cases attacks are less frequent but their 
duration remains the same. The condition of 7 
patients remains unchanged as to frequency, 
severity and duration of attacks. Three patients 
are perhaps worse in that their attacks are more 
frequent although not longer. One patient died 
of coronary disease. Seven patients have not 
answered our inquiries. 

Thus of the 27 patients of whose condition we 
know, 15 per cent are now well, 44 per cent (12) 
are improved somewhat though not notably, 26 
per cent (7) are as before, 11 per cent (3) are 
somewhat worse and 1 (4 per cent) died of 
causes unrelated to the arthritis. Hence the 
prognosis for a spontaneous cure or one induced 
by the remedies noted herein is only fair. Ob- 
viously the disease can be persistent, but if these 
experiences are characteristic, patients are more 
likely to become somewhat better than somewhat 
worse. There appears to be little or no tendency 
for attacks to lengthen and become confluent, 
that is, chronic, in a given joint. The disease 
is a great nuisance to many, a notable handicap 
to some. But despite the thousands of attacks 
suffered during a grand total of at least three 
hundred and seven years of illness (two hundred 
and forty-two years prior to plus sixty-five years 
since admission), not a single joint has been 
crippled permanently. 


The Mayo Clinic. 


q 
321 
or 
on- 
yed 
ans 
on- 
po- 
cs 
rit- 
lay 
De 
sed 
or 
ne, 
ace 
val 
ag 
aed 
1a 
ae 
are 
it 
ent 
nce 
ore 
= 
yf y 
tes 
ige 
cal 
it 
ter = 
= 
val 
om 
ad 
un- 
ius, 
lip- 
lish 
rd, 


STUDY OF 
AND 


COMPARATIVE 
SULFATE 
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WILt1aAM Drucker, B.S. 
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A comparative study has been made of the 
analgesic effects on human beings of morphine 
sulfate and one of its derivatives, monoacetyl- 
morphine.t Twenty-four normal males, ranging 
in age from 17 to 25 years, were used as test 
subjects in the experiments. Pain was produced 
by means of heat stimulation of the skin of the 
forehead by means of a modified Hardy-Wolff * 
cutaneous heat radiation apparatus. Two com- 
ponents of the pain experience were studied: 
first, the threshold of perception of pain, and, 
second, the threshold of reaction to pain. The 
accuracy of the method had been established 
previously by control observations on the varia- 
tions in sensitivity to pain in 200 normai sub- 
jects.2 The measure of the threshold of pain 
perception was taken to be the lowest strength 
of stimulus necessary to cause a sharp prick or 
piercing jab following a sensation of diffuse, 
burning heat. The threshold of pain reaction 
was taken to be the lowest measurable stimulus 
needed to cause wincing (observed as a beginning 
contraction of the muscles of the outer canthus 
of the eye). 

In the original control study it had been found 
that for subjects on whom repeated observations 
were made the error inherent in the estimation of 
pain perception was not more than + 3 per cent, 
while the error for pain reaction showed indi- 


From the Medical Service of the Massachusetts 
General Hospital, and the Department of Medicine, 
Harvard University. 

The work described in this paper was done under 
a contract, recommended by the Committee on Medical 
Research, between the Office of Scientific Research and 
Development and the Massachusetts General Hospital. 

1. Dr. Nathan B. Eddy, of the National Institute 
of Health, Bethesda, Md., furnished an adequate supply 
of this drug for experimental purposes. 

2. Hardy, J. D.; Wolff, H. G., and Goodell, H.: 
Studies on Pain: A New Method for Measuring Pain 
Threshold ; Observations on Spatial Summation of Pain, 
J. Clin. Investigation 19:649-657, 1940. 

3. Chapman, W. P., and Jones, C. M.: Variations 
in Cutaneous and Visceral Pain Sensitivity in Normal 
Subjects, J. Clin. Investigation 23:81-91, 1944. 


vidual variations of from + 5 to + 8 per cent. 
The purpose of the present study was to <e- 
termine the relative effectiveness of morphine 
sulfate and monoacetylmorphine in modifying 
the perception of pain and the reaction to it. A 
further study of the analgesic effects of mono- 
acetylmorphine was made with a group of 13 
normal subjects, a compression method result- 
ing in muscular ischemia being used for the 
production of pain. Throughout all the studies 
careful observations were made on the side 
reactions associated with the administration of 
the two drugs. 
METHOD 


A. Cutaneous Pain Caused by Heat Radiation.— 
The source of the pain stimulus was a 1,000 watt Mazda 
lamp. The light from the lamp was focused by tivo 
4 inch (10.2 cm.) plano convex lenses through a 2.5 
by 2.5 cm. aperture onto a blackened area in the mid- 
forehead. Each exposure to the heat stimulus was 
maintained for exactly three seconds by a shutter 
operated by a telechron motor. The intensity of the 
stimulus was varied uniformly by a wire rheestat. ‘The 
amount of heat used was measured directly by a 
radiometer and a potentiometer, and the results were 
expressed in absolute end point values of gram calories 
per second per square centimeter of skin surface. Each 
subject was tested under standard conditions and on 
two different occasions, in order to familiarize him 
with the test and to establish his normal thresholds ior 
perception of and reaction to pain. A description of 
the end point for perception of pain was elicited by 
a neutral question technic, so that any error of inter- 
pretation due to suggestion might be avoided. After 
the subjective end point for pain was established, the 
objective measure of the end point of reaction to pain 
was taken. Both end points of sensitivity to pain were 
again determined for each subject immediately before 
the administration of the drug to be tested. Observa- 
tions on the drug’s effect were made at half-hour 
intervals for the next four hours; at the same time, 
questions wére asked and notations made as to any 
resultant side reactions. 

Each drug was administered subcutaneously, and its 
dose was standardized as follows: morphine sulfate, 
0.24 mg., and monoacetylmorphine hydrochloride, 0.06 
mg. per kilogram of body weight.. With this ratio, one- 
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fourth as much monoacetylmorphine as morphine sulfate 4 
was used. 

Preparations of the drugs for subcutaneous use were 
made as follows: Morphine sulfate was prepared as 
an aqueous solution containing 16.8 mg. per cubic 
centimeter of distilled water, and monoacetylmorphine 
hydrochloride, as an aqueous solution containing 4.2 mg. 
per cubic centimeter of distilled water. 

Originally each solution was sterilized by being passed 
through a Seitz filter. The filtered solutions were then 
placed in boron glass containers (army vaccine type) 
and kept at room temperature. At the end of sixty 

s it was found that the analgésic value of the solu- 

of monoacetylmorphine had diminished to a point 
vhich no definite effect could be demonstrated, 
reas no apparent change had occurred in the solution 
morphine sulfate. Because of this apparent deteri- 
ion, the results of all experiments up to this point 
discarded. Subsequently, the solution of each 
was sterilized by boiling, at first for fifteen 
ites and later for five minutes. In this communi- 
» the only results reported are those which followed 
use of the freshly prepared solutions, from which 
rently full therapeutic results were obtained. 
though no definite explanation can be given for 
apparent deterioration of the solutions of mono- 
imorphine, some observations may provide a clue. 
minations of pa were made with the electropo- 
meter on the filtered aqueous solutions which had 
kept for sixty days at room temperature, as well 
the freshly prepared solutions. For the former 
sions readings of pu as low as 2.5 were obtained, 
for the latter the values for the pu were in the 
nity of 5. Further studies are in progress to deter- 


the stability of such solutions under varying 
tions. 


Pain Due to Muscular Ischemia—Severe aching 

of the forearm and hand was produced by volun- 
uniform, periodic contraction of the hand under 
nditions of complete vascular occlusion. The subject 
was examined in the horizontal position with a sphyg- 
momanometer cuff on each arm, and readings of the 
blood pressure were recorded at intervals. The cuff 
on the left arm was inflated and maintained at a pres- 
sure of 200 mm, of mercury throughout the experiment, 
the circulation in the portion of the arm distal to the 
cuff being thus completely occluded. Basal blood pres- 
sure readings were taken on the right arm over a 
preliminary five minute period. The subject was then 
asked to contract his left hand and forearm at intervals 
of one second for given periods during a total elapsed 
time of six hundred seconds. Readings of the blood 
pressure (right arm) were taken at the end of thirty 
and sixty seconds, and thereafter at one minute intervals 
during the ten minute test period and for five additional 
minutes after the pressure on the left arm was released. 
Since voluntary muscular contractions could not be 
continued for more than ninety to one hundred and 
twenty seconds because of fatigue and pain, tests for 
the effects of contraction were repeated at the end of 


4. Such a ratio was originally suggested by Dr. 
Nathan B. Eddy. According to information received 
trom Dr. Lyndon F. Small, of the United States 
Public Health Service, Bethesda, Md., the actual sub- 
stances used for comparison were morphine sulfate 
pentahydrate, containing 75.2 per cent of the alkaloid, 
and monoacetylmorphine hydrochloride, a hydrated salt 
containing 78.9 per cent of the alkaloid. 
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two hundred seconds and, again, at the end of four 
hundred seconds of elapsed time. The number of mus- 
cular contractions for each period was charted. During 
the tests, the examiner made periodic attempts to 
estimate the severity of pain experienced in the left 
arm by asking “Is the pain which is now beginning 
more severe or less severe than, or the same as, that 
just experienced ?” 

It is obvious that this method of production of pain, 
a modification of the procedure standardized by Alam 
and Smirk,5 is less accurate than that used in the 
production of cutaneous pain by measured amounts of 
heat, but it was thought that the results were of interest 
for purposes of comparison. 

After control observations had been completed, the 
entire test was repeated after the subcutaneous admin- 
istration of monoacetylmorphine, in the same dose as 
in the preceding experiments. The results of the tests, 
that is, the number of contractions performed and the 
pain experienced by individual subjects, with the drug 
were compared with the results without the drugs. 


RESULTS 


A. Cutaneous Pain Caused by Heat Radiation. 
—Morphine Sulfate: The effects of this drug 
on the threshold of perception of cutaneous pain 
over a four hour period are shown graphically 
in table 1. At the end of one-half hour the 
average elevation of threshold over the basal, 
or initial, level was approximately 10 per cent. 
For all the patients the individual range varied 
from zero to 35 per cent. At the end of one 
hour the average elevation was 17 per cent, with 
a range of from zero to 49 per cent in individual 
subjects. The greatest elevation of threshold 
was obtained at the end of one and one-half 
hours, with an average of 20 per cent and an 
individual variation of from zero to 56 per cent. 
Thereafter, the analgesic effect diminished, with 
an average decrease at the end of two hours to 
a level 16 per cent above the control figure. At 
the end of two and one-half hours the average 
elevation above the initial threshold was 11 per 
cent ; at the end of three hours, 17 per cent ; at the 
end of ‘three and a half hours, 11 per cent, and 
at the final observation, made four hours after 
the administration of the drug, 10 per cent. 

Although the measurable effects of the drug 
varied considerably in individual subjects, only 
2 failed to show any increase in threshold of 
pain perception throughout the course of the 
experiment. (A complete record of the individual 
values following the use of the drugs is found 
in table 1.) 

As a general rule, the increases in the thresh- 
old of reaction to pain paralleled those in the 
threshold of perception of pain. In about one- 
fourth the experiments, definite measurements 


5. Alam, M., and Smirk, F. H.: Observations ir 
Man Concerning the Effects of Different Types of 
Sensory Stimulation upon the Blood Pressure, Clin. Sc, 
3:253-258, 1938. 
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of the effect of the drug on reaction to pain 
could not be obtained, because the initial eleva- 
tion in the threshold of perception of pain would 
have necessitated the use of a stimulus capable 
of blistering the skin at, or before, the point of 
actual reaction to pain was reached. Such a 
result, obviously, would have invalidated the 
thresholds both of perception and of reaction to 
pain in subsequent studies. In the 30 to 40 
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Monoacetylmorphine: The effects of this drug 
are also charted in table 1. At the end of one- 
half hour there was an average increase in the 
threshold of pain perception of 17 per cent, 
although, again, the individual variations ranged 
from zero to 56 per cent. At the end of one 
hour the average elevation of threshold was 19 
per cent, once more with a wide range, from 
zero to 56 per cent. As with morphine sulfate, 


Taste 1.—Individual Increases* (Percentile) in Threshold of Pain Perception Following Administration of 
Morphine Sulfate and Monoacetylmorphine to Twenty-Four Normal Subjects 


NS snc 30 Min. 60 Min. 90 Min. 120 Min. 150 Min. 180 Min. 210 Min. 240 Min. 
Oe MS MAM MS MAM MS MAM MS MAM MS MAM MS MAM MS MAM MS MAM 
Subject Test 
1 A 0 7 0 14 0 0 21 ft) 7 0 21 0 7 0 0 
B 0 0 0 11 0 7 0 ul 0 18 0 7 0 ? 0 4 
2 A 14 0 0 42 4 21 14 0 21 ie nt 0 28 : 28 0 
B 0 42 0 56 28 28 0 = 28 : : 
3 A 0 4 0 0 0 0 0 0 0 0 Be 4 ad 
4 A 21 ae 21 14 21 35 21 18 21 14 21 11 21 18 0 0 
5 A 7 42 35 a 21 18 21 11 21 ‘ ll 11 0 ll 0 7 
B 25 11 11 11 11 4 4 
6 A 21 14 21 0 0 14 7 0 0 
7 A 0 14 14 4 14 14 14 14 0 7 0 0 0 0 0 
B : 25 18 18 14 1 0 0 
8 A 25 46 18 18 60 7 60 18 1 4 
9 A 0 . 35 11 21 49 7 ” 0 0 i) 35 0 a 0 0 
10 A 0 28 25 14 11 14 14 14 14 
12 A 7 32 7 35 7 28 4 
13 A 0 14 14 7 0 0 0 0 4 0 
14 A 21 0 21 7 21 0 21 0 0 14 ac 35 0 28 
B 0 0 0 14 0 21 0 14 0 4 0 0 
15 A 35 7 49 7 49 0 49 i) 49 49 0 35 0) 
B uu 0 14 42 4 42 0 Fe 0 7 35 ie 4 7 ul 
16 A 21 18 21 7 _ 7 21 ee 11 0 1 0 11 0 11 0 
B 0 0 21 21 0 14 0 0 
17 A 0 ss 0 14 42 i 14 14 21 21 56 bs 21 42 
B 0 14 0 35 0 35 0 85 0 21 0 18 0 14 14 
B 0 28 21 28 28 21 23 14 
Cc 4 14 28 7 7 7 7 
19 A 14 35 14 35 14 14 35 14 
B 7 7 14 u4 21 28 21 283 28 Js 28 7 28 8 
20 A 21 0 21 i) 35 35 4 ee 0 is 0 0 
B 28 7 35 7 $5 42 21 39 Sa 
21 A 14 7 14 7 42 21 42 7 ais se 42 7 28 7 42 7 
22 A 0 42 11 28 21 0 0 21 
28 A 0 56 14 56 21 42 14 23 4 28 4 28 21 4 21 
24 A 14 56 42 21 42 7 rf 21 7 11 0 11 ’ 1 
Average........ 10 17 17 19 20 19 16 12 11 15 17 1 1 12 10 & 


035 +056 O49 056 0-56 042 0-60 


0-35 0-49 049 060 035 039 0.35 O42 0-28 


* These increases are determined on the basis of a percentile increase over an initial control level, measured in terms of gram 


calories per second per square centimeter of skin surface. 


+ In this table, MS is used to designate morphine sulfate, and MAM, monoacetylmorphine. 


per cent of subjects whose increase in threshold 
of reaction to pain did not parallel their increase 
in threshold of perception of pain, the spread 
between the two end points ranged from 5 to 
49 per cent. In some of these subjects the drug 
apparently had a relatively greater effect in 
- raising the threshold of reaction to pain than in 
raising the threshold of perception of pain. 


the greatest elevation of the threshold of per- 
ception of pain was obtained at the end of one and 
one-half hours, at which time the average it- 
crease for the entire group was 19 per cent, with 
a range of from zero to 42 per cent above the 
initial control figures. From this point there 
was a gradual decrease until, at the end of four 
hours, the average elevation of threshold was 
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only 8 per cent. In spite of the wide individual 
variations, there was absence of an appreciable 
response to the use of monoacetylmorphine in 1 
subject only—subject 3, who was 1 of the 2 
subjects who had shown a similar lack of re- 
sponse to the use of morphine sulfate. 

‘he same reasons that made accurate measure- 
ment of reaction to pain impossible in the tests 
with morphine sulfate applied to experiments 
with monoacetylmorphine. In general, however, 
no creater increases in the spread between per- 
ceprion of pain and reaction to pain were noted 
atter the use of the latter drug than after the 
er. 


Pain Perception Threshold Elevation in Percentages 


of 


30 60 90 120 (50 180 210 240 
Time Interval In Minutes 


lhe curves represent average values obtained in 
studying a group of 20 normal persons. The time 
intervals (abscissa) represent the number of minutes 
after the subcutaneous administration of a standard 
dose of morphine sulfate (broken line) or of mono- 
acetylmorphine hydrochloride (solid line). Ordinate 
values represent the percentage increases in threshold 
of pain perception above the initial control figure de- 
termined for each subject and expressed as zero. 


Comparison of the average curves represent- 
ing the threshold-raising effects of the two drugs 
(chart 1) indicates a slight, if any, difference 
between them. Apparently, the given dose of 
morphine sulfate (0.24 mg. per kilogram of body 
weight) consistently had a slightly greater 
analgesic property than freshly prepared aqueous 
solutions of monoacetylmorphine in doses of 
one-fourth the amount by weight. It should be 
pointed out, however, that the difference was 
not greatly in excess of the error inherent in 
the method employed. 


B. Pain Due to Muscular Ischemia.—In the 
13 subjects tested by the method described, 
severe aching pain in the forearm was produced 
consistently. This pain was continuous through- 
out the experiment and increased in intensity 
after each interval of muscular contraction. The 
blood pressure readings during the periods in 
which pain was produced were all elevated. The 
average increase over the normal systolic pres- 
sure was 23 per cent, and that over the normal 
diastolic pressure, 28 per cent. Detailed readings 
of the blood pressure with individual variations 
are shown in table 2. 

From the results of the experiments on cu- 
taneous pain due to heat radiation it was obvious 
that an appreciable analgesic effect of monoacetyl- 
morphine could be expected within thirty to sixty 
minutes after administration of the drug. Accord- 
ingly, forty-five minutes after the injection its 
effects were measured by repetition of the en- 
tire test. Twelve of the 13 subjects noted that, 
although pain was still present, its intensity was 
distinctly diminished throughout the period dur- 
ing which vascular occlusion was maintained. 
The accuracy of this observation was confirmed 
by the absence of any motor withdrawal or 
struggling, which had been present uniformly 
during the control experiment. In spite of this 
definite diminution of pain following the use of 
the drug, the elevation of blood pressure during 
the production of pain did not differ appreciably 
from that previously noted—the average maxi- 
mum elevation of systolic pressure being 23 per 
cent for the entire group and the maximum in- 
crease in diastolic pressure being 27 per cent. 
Another interesting point was the subjective 
impression obtained by practically all the sub- 
jects that the test performed after the administra- 
tion of monoacetylmorphine covered a much 
shorter period than the initial test. When asked 
to state specifically how the time taken by the 
two tests compared, the subjects answered that 
the experiment following the drug was one- 
fourth to one-half as long as the control experi- 
ment. Certain subjects described the pain as 
being sharply localized in the middle of the 
forearm, as compared with its presence over the 
entire forearm, and sometimes the hand as well, 
when no drug was administered. As had been 
noted in the tests on cutaneous pain due to 
heat radiation the 1 subject who failed to re- 
spond to the administration of either morphine 
sulfate or monoacetylmorphine again failed in 
the muscular ischemia test to demonstrate any 
subjective or objective change in sensitivity to 
pain following the injection of monoacetylmor- 
phine. In over half the subjects, the total number 
of muscular contractions of the hand and fore- 
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arm during the period of production of pain was 
materially increased after the administration of 
the drug as compared with the number recorded 
in the control experiments. 

Side Reactions to Drugs (table 3).—Almost 
without exception, during the course of the 


ARCHIVES OF INTERNAL MEDICINE 


of 24 subjects. After the injection of monoacetyl- 
morphine, only 1 subject had vomiting, and only 
7 complained of nausea. Vomiting was pre- 
cipitated apparently in practically every instance 
by the subject’s attempt to walk. The other side 
reactions noted after the administration of mor- 


Taste 2—Results of the Arm Ischemia Test Before and After Use of Monoacetylmorphine 


Number of Contractions 


Changes in Blood Pressure 


Percentile 


r ~ Percentile 

First Period Second I Period Third Period ae Systolic Rise Diastolic Rise 

Subject Before After. Before After Before After Before ‘Before After Before After 
Number Drug Drug Drug Drug Drug Drug Pain Drug Drug Drug Drug 

65 105 20 25 5 110/75 30 24 32 29 

Dispchuhsias6dsncenebens 100 120 8 7 3 3 105/60 26 82 29 30 

Bifusisd chddncnebenashnved 59 40 5 12 0 6 125/75 22 20 24 23 

48 40 20 0 30 120/85 24 16 29 26 

900 7 135 40 ll 8 0 115/75 14 20 31 25 

Didags Kalescssesbsodessee 114 140 15 20 12 15 110/60 23 23 40 40 

72 115 40 34 23 42 120/60 22 23 30 30 

Dice necdcrqevccnbdocsens 60 85 16 17 12 oe 115/70 35 28 30 29 

80 100 20 35 35 ee 125/70 24 29 32 30 

88 30 55 61 110/70 27 23 30 27 

sends 130 178 21 65 16 88 120/75 26 20 30 95 

110 100 60 40 30 20 120/75 13 21 25 18 

90 100 60 0 0 130/80 14 21 20 20 

Average no. contractions.. St 105 26 36 11 20 Average rise 23 23 28 7 

TasLE 3.—Side Reactions Following Use of Morphine Sulfate and Monoacetylmorphine * 

Nausea Vomiting Depression Elation Itching Pallor Sweating Sleepiness Thirst Dizziness 
No. S MAM MS MAM MS MAM MS MAM MS MAM MS MAM MS MAM MS MAM MS MAM MS MAM 
+ + + - + + + + + + + + = 
+ + - + + + + + + + + + + 
+ — + + + + + + + + —- + + = 
+ + + + ~ + + — ++ + + + = + 

B. + + + + + + + + + + + + + 
+ + + - + + + + + + - - 
+ + + - —- + + + + + + + - + = 
+ - —- + + + — + + + + + + 
- - + + + + + —- + + —- + ~ 
| + + - - + + + + + + —- + 
+ + — + + + + + + + + + + + = 
+ —- + + —- + + + + + 
—- + + + ++ + + + + + + + + 
+ + - - - + + + - =— + + = 
xe + + - + - + + + + + = 
+ + + — + + + + + + + + + 
+ + - - + + + + + + + + + + 
+ - + + + — + F 
subjects... 21 7 20 1 14 1 2 8 19 12 22 17 15 4 23 10 23 5 19 f 


* MS indicates morphine sulfate; MAM, monoacetylmorphine; 


experiments it was noted that the side reactions 
associated with the use of monoacetylmorphine 
were less striking than those observed after the 
injection of morphine sulfate. After injection of 
the latter drug, the most disagreeable reaction 
was nausea and vomiting, which occurred in 21 


+, presence of side reaction, and —, absence of side reaction. 


phine sulfate, in their order of frequency, were 
thirst, sleepiness, pallor, dizziness, itching and 
sweating, and in 1 instance a state of euphoria. 
After the injection of monoacetylmorphine, dizzi- 
ness was only occasionally observed, being much 
less apparent than that resulting from morphine 
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sulfate ; pallor and sweating, though experienced, 
were much less intense; itching (generalized or 
localized to the nose) was present in about the 
same degree. A state of euphoria, a striking 
sense of well-being and mental exhilaration, 
however, was evident in 8 subjects after admin- 
istration of monoacetylmorphine, as compared 
with its presence in 1 subject after injection of 
morphine sulfate. In general it can be stated 
that essentially no unpleasant effects were noted 
alter the use of monoacetylmorphine. 


COM MENT 


‘The results of the studies on cutaneous pain 
due \) heat radiation indicate that in the dose 
use’ morphine sulfate was only slightly, if at all, 
moi. effective in its analgesic properties than 


mo: icetylmorphine, the difference observed be- 
ing ttle greater than the error inherent in the 
met! d. The similarity of the two drugs in their 


effe on elevation of the threshold of pain per- 


cep! n was equally apparent throughout the 
fou: our period of the test, although the dose 
by \ ight of morphine sulfate was approximately 
four ‘imes that of monoacetylmorphine. There 
was ttle difference, either, in the effect of the 


two rugs on the threshold of reaction to pain, 
as » casured by the level at which wincing 


occu red. As previously observed, 2 subjects 
obta .ed no analgesic effect whatever from mor- 
phi: sulfate, and 1 of the 2 subjects also failed 


to - »w any demonstrable response to mono- 
acet) morphine when pain was tested by produc- 
tion of muscular ischemia. 

Tc results of our experiments following the 
use «| morphine sulfate are of interest as com- 
pare’ with the conclusions of Wolff and _ his 
collaborators,* who used essentially the same 
dose of the drug. The shape of the curve, indi- 
cating’ a rise in the threshold of pain perception 
after the administration of morphine (chart), 
was similar to that obtained by Wolff, but his 
maximum percental increase was much greater 
than ours. This discrepancy may be due to a 
difference in the quality of the sensation which 
was taken as the beginning of pain perception 
by the two laboratories. Slaughter,’ in similar 
studies with morphine sulfate, obtained changes 
of the same magnitude of elevation of threshold, 
with regard to maximum effect and duration of 
action, as those we obtained. 


6. Wolff, H. G.; Hardy, J. D., and Goodeil, H.: 
Studies on Pain: Measurement of the Effect of 


Morphine, Codeine, and Other Opiates on the Pain 
Threshold and an Analysis of Their Relation to the 
Pain Experience, J. Clin. Investigation 19:659-680, 1940. 
Hardy and associates.2 


7. Slaughter, D.: Personal communication to the 
authors. 


The clinical significance of the magnitude of 
the elevation of the threshold of pain perception 
produced by the use of these two drugs is not 
clearly understood. It is of interest to note that 
in current studies being made on the effect of in- 
halation of nitrous oxide on perception of pain, a 
subject who had shown an elevation in the thresh- 
old of pain perception of 18 per cent after the 
use of morphine sulfate and of monoacetylmor- 
phine, in the doses employ€d in this study, had 
an elevation of 20 per cent after the inhalation 
of a 50 per cent mixture of nitrous oxide and 
oxygen. Shortly after this change in threshold 
following the inhalation of nitrous oxide had 
been recorded, the subject lost consciousness. 
For a proper evaluation of this result, it is to 
be recalled that mixtures containing nitrous oxide 
in 50 per cent concentration are used routinely 
for relief of labor pains, a fact which offers 
indirect evidence of the clinical significance to be 
attached to the degree of elevation of the thresh- 
old of pain following the use of the analgesic 
drugs employed in the present study. 


The striking reduction in pain resulting from 
muscular contraction in the presence of complete 
vascular occlusion produced by the use of mono- 
acetylmorphine is in entire agreement with the 
observations on pain produced by heat radiation. 
An important difference in the types of pain 
produced by the two methods deserves comment, 
however. The pain produced by muscular con- 
traction in the presence of muscular ischemia 
is a sustained type, more comparable to pain 
observed clinically than that produced by single, 
short periods of cutaneous stimulation by intense 
heat. In the experiments on muscular ischemia 
it was frequently observed that the use of mono- 
acetylmorphine permitted the subject to contract 
his fist for longer periods than was previously 
possible without the use of the drug. Since in 
this experiment both pain and fatigue contribute 
to the subject’s inability to perform continued 
muscular contractions, it is readily conceivable 
that the administration of monoacetylmorphine 
might, in addition to its analgesic effect, appreci- 
ably prolong the ability to continue muscular 
effort. Such an effect would be of extreme im- 
portance in instances in which it is necessary to 
move wounded or traumatized patients over 
great distances. 


A further suggestion that the use of mono- 
acetylmorphine may be preferable to that of 
morphine sulfate with ambulatory patients suf- 
fering from painful lesions is to be found in the 
fact that with the former drug not only were 
few important side reactions encountered but a° 
state of moderate euphoria was frequently asso- 
ciated with its analgesic action. The stimu- 
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lating effect might be a deciding factor in 
enabling the patient voluntarily to cooperate in 
his mobilizat*-1. On the other hand, the very 
absence of sx e effects makes the possibility of 
addiction to monoacetylmorphine greater than 
that to morphine sulfate, and this fact is empha- 
sized. Although studies on the possible deterio- 
ration of monoacetylmorphine in aqueous solu- 
tion are not conclusive, our observations sug- 
gest the need for careful study of the physical 
properties of the drug under varying conditions 
of temperature, solution and the like. 


SUMMARY 


1. Comparative studies on a group of 24 normal 
subjects on the analgesic effects of morphine 
sulfate and of monoacetylmorphine on cutaneous 
pain produced by the heat radiation method of 
Wolff and Hardy and on muscular pain produced 
by muscular exercise under conditions of com- 
plete vascular occlusion of an extremity (mus- 
cular ischemia) indicate that a given dose of 
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monoacetylmorphine is about four times as 
effective as a similar dose of morphine sulfate 
in control of pain, as regards both the maximum 
elevation of thres!.-ld ovtained and the duration 
of its action. 

2. The side reac‘ions incident to the use of 
monoacetylinorpr’ = are distinctly less than 
those associatee with the administration of mor- 
phine sulfate This is particularly true with 
regard to the occurrence of nausea and vomiting, 

3. The use of monoacetylmorphine, in addi- 
tion to its analgesic effect, appears to permit in- 
creased voluntary muscular effort in the presence 
of severe pain, as evidenced by the experiments 
with muscular ischemia. 

4. Notable individual variations occurred in 
the responses to each of the drugs employed. 
Two subjects obtained no measurable analgesic 
effect from morphine sulfate and relatively little 
from monoacetylmorphine. 


Massachusetts General Hospital. 
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POSTOPERATIVE THROMBOCYTOSIS 


LIEUTENANT ELIJAH ADAMS 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


Among experimental and clinical measures 
which are reported to raise the platelet count, 
surgical procedures, particularly splenectomy, 
have attracted much attention. This phenomenon 
is of interest for at least two reasons: First, the 
rise n the platelet count is more difficult to 
raticnalize than many of the other thrombocyto- 
ses, such as those related to primary augmenta- 
tion of the function of the bone marrow; second, 
the association of platelets with the clotting 
proc-ss has led to the loosely formulated belief 
that their increase after a surgical operation is 
con: cted with the occurrence of postoperative 
thrombosis. 

|| © first extensive clinical investigation of this 
subj ct to be reported was that of Hueck? in 
192° who studied 100 varied surgical patients 
and ound a brief fall in the platelet count post- 
ope: tively, followed by a rise to as much as three 
time. the normal preoperative level. Hueck 
foun’ the rise to begin at about the seventh post- 
oper tive day and the count to return to the 
prec, erative level by two weeks after operation. 
Dawvarn, Earlam and Evans? made one of the 
mosi comprehensive studies reported in English. 
Fifty patients were found to show a substantial 
rise in platelets after operation, the maximal 
valucs being reached on the tenth postoperative 
day. The authors were impressed by a general 
correlation between the extent of the operation 
and the degree of increase in platelets and sug- 
gested that the elevation might be related to the 
reabsorption of necrotic tissue. 


A number of corroborative papers have since 
appeared, among them those of Normann,® 


Konig * and Gradwohl and Hiller.’ A single 


_ From the Department of Medicine, The Univer- 
sity of Rochester School of Medicine and Dentistry, 
and the Strong Memorial and Rochester Municipal 
Hospitals. 

1. Hueck: Blutplattchenveranderungen nach Opera- 
tionen, Miinchen. med. Wchnschr. 78:173, 1925. 

2. Dawbarn, R. T.; Earlam, F., and Evans, W. H.: 
Relation of Blood Platelets to Thrombosis After Par- 
turition and Pregnancy, J. Path. & Bact. 31:833, 1928. 

3. Normann, E.: Wie verhalten sich die Thrombo- 
@yten nach operative behandelten Krankheitsfallen und 
bie der Entstehung postoperative Thrombose? Deutsche 
Ztschr. f, Chir. 212:166, 1928. 
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study of the platelet volume postoperatively 
indicated that there is actually more circulating 
platelet material and answered the question as 
to whether the rise represents merely an increase 
in the amount of platelet fragmentation. Experi- 
mental animals have yielded approximately the 
same results as human patients. Several investi- 
gators have demonstrated a moderate but sig- 
nificant rise in the rabbit.’ 


The observation of a postoperative and post- 
traumatic rise in the platelet count has not gone 
unchallenged. Allen® in 1927 was unable to 
discover any variation from normal in 12 patients 
followed postoperatively; details of counting 
technic and length of follow-up were not pre- 
sented. Fisher ® likewise reported no significant 
changes in the counts of 6 patients after opera- 
tion, but he pointed out that these persons were 
followed for only six days each. The most formi- 
dable negative report is a recent one by Potts 
and Pearl.?° In a group of 52 patients who had 
had major operations, they found only minimal 
changes consisting in an average rise of 9 per 
cent above the preoperative level of platelets. 


The thrombocytosis occurring after splenec- 
tomy is accepted more universally than that re- 


4, Kénig, W.: Experimentelle Untersuchungen tiber 
die Entstehung der Thrombose, Arch. f. klin. Chir. 
171:447, 1932. 

5. Gradwohl, R., and Hiller, S. T.: Blood Platelet 
Count in Postoperative Thrombosis, J. Mississippi M. A. 
31:392, 1934. 

6. Evans, W. I., and Fowler, W. M.: Effect of 
Splenectomy: and Other Operations on Platelets as 
Determined Volumetrically, Proc. Soc. Exper. Biol. & 
Med. 32:512, 1934. 

7. Bachman, E. L., and Hultgren, G.: Influence de 
lintervention chirurgicale sur la teneur du sang en 
thrombocytes, Compt. rend. Soc. de biol. 94:942, 1926. 
Liles, R. T.: Blood Platelets in Rabbits Following 
Splenectomy and Transplantation of Spleen, Proc. Soc. 
Exper. Biol. & Med. 23:489, 1926. Steiner, P. E., 
and Gunn, F. D.: Effect of Splenectomy and Other 
Surgical Procedures upon Circulating Blood Platelets, 
ibid. 28:1088, 1931. 

8. Allen, E. V.: Changes in the Blood Following 
Operation, Arch. Surg. 15:254 (Aug.) 1927. 

9. Fisher, L. C.: Platelet Count After Splenectomy 
and Other Operations, Proc. Soc. Exper. Biol. & Med. 
29:316, 1931. 

10. Potts, W. J., and Pearl, E.: Platelet Count and 
Coagulation Time of Plasma and Whole Blood Post-’ 
operatively, Surg., Gynec. & Obst. 73:492, 1941. 
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ported to follow other types of operation. The 
highest platelet counts encountered are those for 
splenectomized patients," and it is recognized 
that these high levels may be maintained for 
many months following operation.** The rise 
occurring after splenectomy is found in a variety 
of diseases involving the spleen, as well as after 
removal of the normal traumatically ruptured 
spleen.** While the cause of the thrombocytosis 
which occurs after other operations is poorly 
understood, it is believed that after splenectomy 
increases in platelets are due, at least in part, 
to the removal of the normal thrombolytic 
activity of that portion of the reticuloendothelial 
system.**” Bedson** offers some experimental 
corroboration of this view. 


Although the occurrence of a postoperative 
thrombocytosis seems fairly well established, 
many of the confirmatory studies are based on 
varied and poorly controlled methods of count- 
ing. In addition, as previously mentioned, there 
are sever’! negative reports in the literature. 
Therefore, it is worth while to report some ob- 
servations on a group of surgical patients with a 
simple direct venous platelet-counting method, 
the advantages of which have been discussed by 
Tocantins.** 

METHODS 


After several different counting methods had 
been tried, a method essentially that of Nygaard * 
was found most satisfactory. This is a direct 
plasma platelet count which has many of the 
advantages of Thomsen’s ’’ technic but escapes 
the disadvantage of requiring a hematocrit 
determination. 


The materials required include a 10 cc. syringe 
calibrated in single cubic centimeters; 50 cc. 


11. Tocantins, L. M.: The Mammalian Blood Plate- 
let in Health and Disease, Medicine 17:155, 1938. 

12. Galloway, J. F.: Blood Platelets After Splenec- 
tomy, Lancet 2:1235, 1931. 

13. (a) Woolstein, M., and Kreidel, K.: Blood Pic- 
ture After Splenectomy in Children, Am. J. Dis. Child. 
51:765 (April) 1936. (b) Krumbhaar, E. B.: Changes 
Produced in Blood Picture by Removal of Normal 
Mammalian Spleen, Am. J. M. Sc. 184:215;, 1932. (c) 
Evans, W. H.: Blood Changes After Splenectomy, 
J. Path. & Bact. 31:815, 1928. 

14. Bedson, S. P.: Effect of Splenectomy on Experi- 
mental Purpura, Lancet 2:1117, 1924. 

15. Tocantins, L. M.: Technical Methods for the 
Study of Blood Platelets, Arch. Path. 23:850 (June) 
1937. 

16. Nygaard, K. K.: Direct Method of Counting 
Platelets in Oxalated Plasma, Proc. Staff Meet., Mayo 
Clin. 8:365, 1933. 

17. Thomsen, O.: A Method for the Direct Count 
of Blood Plates in the Blood, Acta med. Scandinav. 
§3:507, 1920. 
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contrifuge tubes; a sterile 1.1 per cent solution 
of sodium oxalate, an unsterile refrigerated 1,] 
per cent solution of sodium oxalate, and uncal- 
ibrated capillary pipets. 

Through a 20 gage needle, a 10 cc. syringe is 
carefully filled with sterile 1.1 per cent sodium 
oxalate solution exactly to the 9 cc. mark. A 
venipuncture is done with minimal trauma, and 
with light or no stasis. If stasis is used, the 
tourniquet should be released as soon as the 
vein is entered, and five seconds should elapse 
before the blood is withdrawn. Blood is then 
removed until exactly 1 cc. has been taken—i.e., 
the plunger of the syringe is at the 10 cc. mark, 
The resultant blood-oxalate mixture is placed 
in a clean dry 50 cc. centrifuge tube, and with 
the same syringe and needle an additional 30 cc. 
of 1.1 per cent sodium oxalate solution, which 
need not be sterile, is transferred to the centri- 
fuge tube, so as to make a resultant 1 : 40 dilution 
of the original 1 cc. of blood. This is now mixed 
by inverting, and then the centrifuge tube is 
capped to prevent evaporation and is placed 
upright in a cool place to await sedimentation of 
the red and white cells. When a narrow but 
definite bank of clear plasma-oxalate has appeared 
at the top of the fluid (usually one to two hours), 
a small amount of this overlying oxalated plasma 
is taken up in a clean dry capillary pipet and 
placed in both sides of a counting chamber.” 
After at least ten minutes is allowed for the 
platelets to settle, the count is made with the 
high dry lens (400 diameters) under red:uced 
light. The field seen is almost free of red and 
white cells and contains chiefly platelets. These 
appear typically as smali (2 to 5 micron), 
sharply defined bodies, which are either highly 
refractile or dark, depending on the clearness of 
focus. They are usually globular but may pre- 
sent long processes or irregular shapes, as noted 
by many observers.” Ten small squares are 


counted for each determination, five on each side 


of the chamber, as for a red cell count, and the 
result multiplied by the dilution factor of 1,000 
(blood dilution 1:40; 0.04 cu. mm. of blood 
counted in ten small squares) to give the number 
of platelets per cubic millimeter of whole blood. 

In Thomsen’s method, the error made by 
counting platelets in virtually cell-free oxalated 
plasma and then calculating them for whole 
blood is a considerable one, which requires cor- 
rection by the hematocrit reading. With the 


18. Levy-Hausser dark line chambers were used 
throughout. 

19. Ferguson, J. H.: Observations on the Alterations 
of Blood Platelets as a Factor in the Coagulation of 
the Blood, Am. J. Physiol. 108:670, 1934. 
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high dilution of blood employed in the- present 
method, however, this error becomes negligible. 
Nygaard ** calculates that even with a hematocrit 
reading of 75 per cent only 3.75 per cent need 
be subtracted from the platelet count made in a 
final blood-oxalate dilution of 1:20. With a 
1:40 dilution, as was employed in the counts to 
be reported, the error is much smaller. 

The presence of bacteria, which resemble 
platelets in the counting chamber and may there- 
fore artificially raise the count, is avoided by 
employing only diluting fluid that is either 
sterile or refrigerated. Repeated blank counts on 
the unsterile diluting fluid alone have never 
shown the presence of more than 5 to 10 platelet- 
like bodies in the total area examined. 

Stull another factor must be considered in a 
method which depends on differential sedimenta- 
tion of the red cells and the platelets: the magni- 


sible source of error. Wright *° showed that the 
magnitude of this error could be considerable and 
that the degree of loss of platelets from solutions 
by this route varied inversely with the concen- 
tration of anticoagulant used. In an attempt to 
evaluate this factor, preparations exactly like 
those used for counting were centrifuged at 
1,600 revolutions per minute for one minute and 
samples of the platelet-rich supernatant were 
placed in each of two test tubes, one paraffined 
and the other plain. These tubes were slowly 
rotated, and platelet counts were made on 
samples from them at short intervals. It was 
found for both a normal subject and a postopera- 
tive patient that no significant drop in the 
number of platelets occurred during the first two 
hours and that there was no appreciable difference 
in this period between the concentration of plate- 
lets in the paraffined and that in the nonparaffined 


Preoperative and Maximum Postoperative Platelet Counts in a Sample Group of Patients 


Operation 


a § 


Midthigh amputation 


3 

3 

4 


Herniorrhaphy........ 
Nephrectomy.......... 
Prostatectomy........ 


Laparotomy........... 
Resection of colon...... 
Oholecystectomy....... 


Herniorrhaphy........ 
Splenectomy........... 
Splenectomy............ 


Last Maximum Post- 
Platelets Platelets (Masten Per Cent 

per C.Mm. per C.Mm. Count) Rise 
Sieweksone 314,000 393,000 11 25 
ditieknaaks 387,000 817,000 9 110 
277,000 605,000 6 118 
irkgakadee 522,000 841,000 16 61 
eeeseeccdce 241,000 384,000 8 59 
293,000 562,000 11 91 
sheesebese 464,000 603,000 6 28 
nbseeeesee 498,000 711,000 6 42 
whhaegeds 464,000 538,000 13 16 
Speahanee 422,000 671,000 20 59 

Semngnabine 382,000 654,000 12 7 
325,000 397,000 10 22 
113,000 1,800,000 1,470 
348,000 1,489,000 11 328 


tude of the factor of loss of platelets from the 
overlying suspension by sedimentation and by 
adhesiveness to the glass walls of the container. 
Trials were made of the suspension stability of 
platelets in preparations identical with those used 
for the counts reported. Blood was taken from 
2 ostensibly normal persons and from 2 post- 
operative patients with elevated platelet counts. 
Serial counts were made on each of these speci- 
mens over a period of twenty-four hours, samples 
being aspirated from three different levels of each 
preparation (top, middle and bottom of the clear 
overlying layer) at the end of each time inter- 
val. These platelet suspensions were found to be 
stable for at least six hours, and within this 
period the counts made on them did not vary 
significantly with time or region. 

Since paraffined tubes were not routinely 
used, adhesiveness of platelets—chiefly to the 
glass walls of the container—was another pos- 


tube. The disparity between these results and 
those of Wright is probably ascribable to the 
much higher concentration of anticoagulant 
used for the diluting fluid in the present studies, 
as well as to the use of greatly diluted plasma. 
A final test of the method, and the most rea- 
listic one, was a series of six sets of duplicate 
counts made for the same persons at the same 
time. When blood was withdrawn from each 
of the two arms and prepared and examined for 
platelets separately, the average discrepancy in 
the two counts of each set was only 6 per cent. 


RESULTS 


1. Normal Counts.—Platelet counts were made 
for 36 ostensibly normal young persons, includ- 
ing nurses, medical students and patients hos- 


20. Wright, H. P.: The Adhesiveness of Blood 
Platelets in Normal Subjects with Varying Concen- 
trations of Anti-Coagulants, J. Path. & Bact. 53:255, 
1941. 


is 
A 
i 
id 
1€ 
> 
> 
k 
d 
th 
1- 
mn 
is 
of Paticnt 
ad 
), 
la 
18 
| 10 
d 18 
), 
d 
re 
e 
1e 
d 
ite 
le 
4 
nS 


332 


pitalized for functional psychiatric disorders. The 
average of these counts was 322,000 per cubic 
millimeter, with a range of from 236,000 to 445,- 
000. It is of interest that the average of these 
36 counts is approximately the same as Ny- 
gaard’s average for a much larger series of nor- 
mal counts, “about 320,000 per cubic millime- 
ters” 

2. Preoperative Counts.—Preoperative counts 
were made for 63 varied surgical patients, many 
of whom were subsequently followed postopera- 
tively. The average for this group was 365,000 
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Chart 1.—Individual examples of postoperative plate- 
let changes. 


per cubic millimeter. The difference between this 
and the normal average, if significant, can per- 
haps be ascribed to the presence among the 
preoperative group of chronic infections and 
other disorders known to elevate the platelet 
count. Serial counts on alternate days were 
done preoperatively for a number of these per- 
sons for variable periods up to a month without 
the appearance of any large fluctuations in the 
preoperative level of platelets. 

3. Postoperative Counts.—Forty-one patients 
chosen at random were followed postoperatively 
for periods ranging from eight to thirty-six days. 
These patients were suffering from various dis- 
orders and underwent varied types of operations, 
including splenectomy. In the table are shown 
the degree and the time of occurrence of the 
maximum postoperative rise in a sample group 
of the subjects followed, since space does not 
permit detailed presentation of these data for the 
entire group. The percentage rise is calculated 
on the basis of the last preoperative count as 100 
per cent. For most patients only one preopera- 
tive count was done; the remaining ones had no 
preoperative counts significantly or consistently 
higher than the final count preceding operation. 
Charts 1 and 2 show graphically the time rela- 


ARCHIVES OF INTERNAL MEDICINE 


tions and the extent of the changes in platelet 
level for several of the patients followed. Chart 
3 is a graphic summary of the complete data pre. 
senting the averaged absolute counts and per- 
centage differences throughout the period that 
patients were followed. The values for the aver- 
age platelet count of the normal group and those 
of the preoperative group are superimposed for 
comparison in the lower half of chart 3, while 
in the upper half the percentage values of the 
average platelet count at the various days are 
calculated on the basis of the final preoperative 
count as 100 per cent. 

In evaluating the series of postoperative plate- 
let counts, one is faced with a number of com- 
plexities. It is clear that there are many factors 
in surgical procedures beyond the mere operative 
onslaught, all of which may have a profound 
effect on the platelet count. These patients pre- 
sented different disease pictures originally, under- 
went operations of varying type and extent and 
lost variable amounts of blood. Some were given 
transfusions before and after operation and some 
received sulfonamide compounds as well as other 
drugs before and after operation. In addition, a 
number of the patients had various postoperative 
feb**'e complications, such as pneumonia, infec- 
tion of the wound or infection of the urinary 
tract. These varied factors might be expected 
to have some effect on the concentration of 
platelets in the peripheral circulation. At pres- 
ent, however, there is no way of eliminating t ese 
variables, which will no doubt be found in any 
group of surgical patients. Hence one can only 
neglect them, after calling attention to their pres- 
ence. 

Excluding the 2 splenectomized patients from 
consideration, 22 of the 39 remaining patients 
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Chart 2.—Individual examples of postoperative plate- 
let changes. The line of short dashes represents case 8 
(abdominoperineal resection); the solid line, case 15 
(sigmoid resection), and the line of longer dashes, 
case 21 (nephrolithotomy). 
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had a postoperative rise of platelets amounting to 
more than twice the standard deviation of the 
group of preoperative counts (105,000 per cubic 
millimeter). This degree of increase is taken 
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conservatively to be significant, although inspec- 
tion of the individual protocols suggests a greater 
incidence of significant elevations. 


In charts 1 and 2 are shown several represen- 
tative individual platelet responses to operations. 
Among the most convincing are those of patients 
who had two separate operations, each succeeded 
by a distinct rise in the platelet count. Case 28 
exem) lifies this: Cecostomy was followed by an 
immediate and rapidly receding increment in the 
platelet count. A volvulus then developed, re- 
quiring immediate operation on the fourteenth 
day a‘ter cecostomy, when the platelet count had 
- returned to its preoperative level. After 


alrea 

this : cident, a higher, more sustained elevation 
occu’ ed, with a peak at slightly over 1,000,000 
per «ibic millimeter. Thirty-five days postop- 
erati. ly the count had reached an approximately 
norn | level. Case 21 is charted because it is a 
typic example of the postoperative change in 


the  atelet count, with its peak between the 


| 


100) | 
| 


DAY OF || OPERAT! 


4 


POSTOPERATIVE 
Day 


7 
PREOPERATIVE 
Dar 


Clort 3—Average absolute and percentage rise in 
the platelet count of 41 patients following operation. 


tenth and the fifteenth day. Case 15 demon- 
strates the relative constancy of serial preopera- 
tive counts for these patients, which was noted 
for most, but not all, of the persons followed. 
The platelet response in case 18 is rather typical 
of that following splenectomy, as reported by 
other investigators previously mentioned. Case 
8 demonstrates that a substantial rise in platelets 
may occur postoperatively even though the pre- 
operative level of platelets is already much 
elevated. 

These data support the ccnclusion that a 
significant rise in the level of blood platelets 
occurs postoperatively but that it is a variable 
one, ranging from 30 per cent to more than 
100 per cent above the preoperative level. It 
seems equally true that this phenomenon is not 
demonstrable in every case. 

_The time relations of the maximal rise are 
likewise variable. The period from the seventh 
to the twentieth postoperative day includes the 
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great majority of the individual peaks, and 
these are most frequent in the interval between 
the tenth and the fourteenth day inclusive— 
an observation in substantial agreement with 
the results of previous investigators. The maxi- 
mal platelet counts of the subjects in this study, 
however, occurred anywhere from the day of 
operation to the twenty-first postoperative day. 


COMMENT 


Postoperative thrombocytosis is difficult of 
explanation, in part because the rise following 
operation is so long delayed (eight to fifteen 
days). The hypothesis generally offered is that 
it is in some manner dependent on absorption 
from the wound of necrotic material, exudate, 
etc., a point of view which is supported by 
certain experimental observations. Konig * and 
Zschau,”* for example, demonstrated a similar 
rise in platelets after the parenteral administra- 
tion of isogenous tissue extracts and the im- 
plantation of autogenous muscle grafts in ani- 
mals. Pohle*? likewise suggested that the 
periodic postmenstrual rise in platelets in normal 
women may be _ue to the absorption of necrotic 
endometrium. Moreover, Dawbarn, Earlam 
and Evans? explained the increase in platelets 
during convalescence from pneumonia on the 
basis of absorption of the resolving exudate. 
An alternative hypothesis was originally sug- 
gested by Hayem:”* that the thrombocytosis 
is an overcompensatory response to the initial 
thrombopenia noted both in immediate post- 
operative periods and during acute infections. 

The etiologic significance of postoperative 
thrombocytosis in the occurrence of clinical 
thrombosis is a problem which requires much 
clarification. Platelets are believed to function 
in blood coagulation by virtue of two fundamen- 
tal mechanisms: (1) the release of thrombo- 
plastin in initiating the plasma clotting process 
and (2) agglutination, either reversible or 
irreversible, to each other and to vascular endo- 
thelium. These functions are distinctly sepa- 
rated in lower forms, such as Limulus,™* and 
may be experimentally separated in the mam- 
mal by the use of heparin.*® The importance 


21. Zschau, H.: Untersuchungen zur Thrombosefrage, 
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22. Pohle, F. J.: Blood Platelet Count in Relation 
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23. Hayem, G.: De la crise hématique dans les mala- 
dies aigues 4 défervescence brusque, Compt. rend. Acad. 
d. sc. 94:200, 1882. 

24. Loeb, L.: Amoeboid Movement and Agglutination 
in Amoebocytes of Limulus, Protoplasma 2:572, 1927. 

25. Solandt, D. Y., and Best, C. H.: Time Relations - 
of Heparin Action on Blood Clotting and Platelet 
Agglutination, Lancet 1:1942, 1940. 
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of either or both together (as interdependent 
events in clotting) in initiating clinical throm- 
bosis has not been assessed; nor is it known 
whether a tendency toward intravascular clotting 
by either mechanism is significantly enhanced 
by the mere presence of a greater number of 
circulating platelets. In fact, it would seem 
that, while the clotting of plasma is appreciably 
slowed by marked reduction in the number of 
contained platelets, yet even a great increment 
in their concentration has no effect in the reverse 
direction of accelerating clotting.** The purely 
agglutinative properties of platelets acquire more 


interest, however, in the light of the present. 


belief that antemortem thrombi are first formed 
from agglutinated platelets ** and that the red 
portions of the clot are formed only later from 
all the elements of the circulating blood. 
Functional changes in platelets postoperatively 
have been examined in a number of ways in 
recent years. The agglutinability of platelets 
has been found to be enhanced in the presence 
of clinical thrombosis ** and postoperatively.*® 
The adhesiveness of blood platelets, measured 
by a simple method, has recently been shown to 
increase postoperatively, paralleling the post- 
operative thrombocytosis.*° A decrease in the 
resistance of platelets to hypertonic solutions has 
also been noted in the thrombocytoses occurring 
after infections and after operations.* 
Satisfactory empiric evidence that thrombocy- 
tosis increases the chances of thrombosis, how- 


26. Eagle, H.: Studies on Blood Coagulation: 
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ever, is so far lacking. While peripheral and 
mesenteric thromboses are not infrequent after 
splenectomy for splenic anemia,*? they do not 
occur so commonly after splenectomy for other 
conditions, although operations of the latter 
type are followed by an equally pronounced 
thrombocytosis.** Fatal thromboses have been 
often reported in the presence of a normal or 
subnormal platelet count,** while there are 
numerous instances of extremely high counts 
uncomplicated by evidence of thrombosis.**” 

Although the series here studied is admittedly 
small, the data presented seem neither to support 
clearly nor to argue against the tissue-trauma 
hypothesis of postoperative thrombocytosis. It 
is true that inspection of the data shows a rough 
correlation between the extent of operation and 
the degree and maintenance of the postoperative 
elevation. The patients subjected to major ab- 
dominal operations involving a good deal of dis- 
section and manipulation clearly showed a 
greater platelet response than those who were 
recovering from operations such as_ 
thyroidectomy. In the middle range of surgical 
procedures, however—the perineal prosiatec- 
tomies, herniorrhaphies, laparotomies, etc. —the 
postoperative elevations were variable and 
seemed not to depend closely on the sever ty of 
the operation. 

Differential platelet counts were not attempted, 
but it was noted incidentally that in many cases 
the average size of the postoperative platelets, 
as seen in the counting chamber, was reduced, 
sometimes strikingly so, compared with the 
same patient’s platelets preoperatively. The pos- 
sible significance of this fact has been discussed 
by Olef.* 

In only 1 patient did a serious thrombo- 
embolic accident complicate the postoperative 
course. This occurred in a 72 year old man 
who was operated on for carcinoma of the recto- 
sigmoid. Three days before operation the plate- 
let count was 1,221,000 per cubic millimeter. It 
rose to 1,489,000 on the evening of the day of 
operation and fell to approximately 1,000,000 
on the fourth postoperative day. On the fifth 
day the patient died suddenly of the effects of a 


32. Rosenthal, N.: Clinical and Hematological Studies 
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1936. 


large 
the 
per ip 

In 
a hig 
thron 


are, 

supp’ 
in th 
in th 
since 
was | 
more, 
4 oth 
millin 
with 

on t 
(cha: 


1ot 


ADAMS—POSTOPERATIVE THROMBOCYTOSIS 


large pulmonary embolism. Autopsy revealed 
the presence of large antemortem clots in the 
periprostatic veins and the inferior vena cava. 

In this person two phenomena were observed : 
a high thrombocyte count and a postoperative 
thromboembolic accident. Suggestive as they 
are, however, they offer none but the usual 
suppositious evidence for the platelet factor 
in thrombosis. In the first place, the increase 
in the platelets was not actually postoperative, 
since the count of 1,221,000 per cubic millimeter 
was nade three days before opération. Further- 
more, there were present in this series of studies 
4 othcr platelet levels above 1,000,000 per cubic 
milliicter, 1 occurring in a preoperative patient 
with . bleeding gastric ulcer, another occurring 
twenty-first day following cecostomy 
1) and the remaining 2 occurring in the 


on t 
(cha: 


2 splenectomized patients. None of these patients 
exhibited any clinical evidence of thrombosis or 
embolism. 

CONCLUSIONS 


1. A substantial postoperative rise in the level 
of the blood platelets is a phenomenon which 
occurs commonly, though not without exception. 

2. The degree and time of the maximal ele- 
vation are variable, although a majority of the 
patients show the maximal rise between the 
tenth and the fifteenth postoperative day. 

3. No definite correlation between the extent 
of the operation and the degree of the postopera- 
tive rise can be established, although a rough 
relationship is suggested. 


Dr. John S. Lawrence gave encouragement and 
advice throughout this work. 


335 
nd 
fer 
fer 
ed 
or 
ire 
its 
lly 
rt 
It 
gh 
ive 
ib- 
1S- 
a 
re 
tal 
h 
of 
ed, 
ts, 
he 
ed 
ive 
an 
to- 
te- 
It 
of 
ith 
lies 
25. 
25 
ive 
SiS, 
ne) | 


ELECTRIC SHOCK THERAPY IN A GENERAL HOSPITAL 


THOMAS JOHANNES HELDT, M.D.; DANIEL DAVID HURST, M._.D., 
and NICHOLAS PETER DALLIS, M.D. 
DETROIT 


There has been sustained interest in the shock 
therapies since 1932, when Sakel? introduced 
insulin coma for schizophrenia. Its use for sev- 
eral years was rather empiric, and today it is 
used only in selected cases. In 1935 Meduna ? 
added metrazol convulsive therapy to the treat- 
ment of schizophrenia. It was soon found, how- 
ever, to be most effective for the depressed states, 
particularly the reactive depressions. It was 
heralded as a specific for the depressions but was 
frowned on because of its orthopedic complica- 
tions and the fears patients expressed toward it. 

It is five years since electric shock therapy was 
introduced by Cerletti and Bini.* There are now 
available a sufficient number of reports on this 
therapy to permit some definite conclusions. 
Electric shock has been accepted with consider- 
able enthusiasm ; and, although most investigators 
have been disappointed by their results in the 
treatment of some psychoses, particularly schi- 
zophrenia, it is an almost specific therapy for the 
depressions. 

The purpose of this paper is to review the 
present status of electric shock therapy and to 
present an additional 100 cases. We feel that 
these cases will be of particular interest because 
most of them deal with mental disease in its in- 
cipiency, many of the patients having been re- 
ferred from the offices of general practitioners or 
of specialists who recognized in their patients the 
need for psychiatric care. Included, too, are 
the cases of treated patients who had been un- 
der our care for some time in our hospital or our 
outpatient clinic. 


Electric shock therapy has almost completely 


replaced metrazol convulsive therapy because of 
certain advantages in its administration, most 
obvious of which is the absence of apprehension 


From the Division of Neuropsychiatry, Department 
of Medicine, Henry Ford Hospital. 
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3. Cerletti, U., and Bini, L.: Un nuovo metodo di 
shockterapia: “l’elettro-shock” (riassunto), Boll. ed. 
atti d. r. Acad. med. di Roma 64:136, 1938. 


or panic in the patient, which was commonly en- 
countered with metrazol. In addition to this, 
the seizure with the electric shock method can be 
more uniformly produced in a given person than 
it can with the drug method. Also, the seizure 
with electric shock is not so severe, and its re- 
sulting complications, therefore, are not so fre- 
quent. 

The apparatus used in electric shock is a com- 
pact unit and easily carried. There are several 
makes available, but all are built on the same 
plan. Ordinary alternating “house” current of 
80 to 150 volts is used, and the strength ‘s set 
in milliamperes varying from 300 to 65 and 
flowing for one tenth to eight tenths of a s« ond. 
We have used 110 volts with the milliam; rage 
between 400 and 450 for three tenths o° five 
tenths of a second in the average case. W: pro- 
duced the desired response in 1 patient wit: 350 
milliamperes for three tenths of a second, nd 1 
patient required 650 milliamperes for five ‘ :nths 
of a second to produce a convulsive res; onse. 
Generally speaking, the strength of the current 
required depends on the size of the patient —the 
larger the subject the greater the streng‘1 re- 
quired. This is, however, by no means the rule. 

There are three types of reaction which may 
occur. Smith, Hughes \and Hastings‘ called 
these the “missed,” the “equivalent” anc the 
“grand mal” reaction. In the missed reaction 
there is a sudden start with almost immediate 
consciousness and no recollection of the episode. 
In the equivalent reaction there is the sudden 
start but the patient does not regain conscious- 
ness for a period of seconds to minutes. There 
is usually apnea during this period. There may 
be some spasticity and twitching of the extremi- 
ties. The patient then rouses slowly during the 
next ten to fifteen minutes. Some believe this 
reaction to be equivalent therapeutically to the 
convulsive, or grand mal, response. We do not 
believe this to be the case, and we endeavor to 
produce the grand mal reaction. In the last type, 
again, is the same start and the patient may im- 


4. Smith, L. H.; Hughes, J., and Hastings, D. W.: 
First Impressions of Electroshock Treatment, Pennsyl- 
vania M. J. 44:452, 1941. 
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mediately go into a generalized epileptiform 
seizure or there may be a short latent period be- 
fore the seizure. The seizure lasts between fif- 
teen and sixty seconds. Following this, there is 
usually a period of apnea, and then the patient 
begins breathing loudly and moistly. There may 
be a period of excitement and then confusion for 
fifteen to thirty minutes. 

Prior to giving a patient electric shock therapy 
it has been our rule to have the family sign a 
permit, explaining the complications and the dan- 
gers associated with the treatment. After this 
is done, in addition to the routine physical and 
neurvlogic examinations and studies of the blood 
and urine, we make an electrocardiographic trac- 
ing sid a roentgenogram of the thoracic portion 
of t.c spine, anterior and posterior. Electric 
sho: therapy should not be used in the presence 
of « ronary disease or advanced heart disease. 
The roentgenogram of the spine is to rule out 
pat! .ogic conditions of the bones. Compression 
frac' res which may occur almost always involve 
the .oracic area. We avoid sedation as much 
as | ssible for twelve hours before treatment. 
The >atient should have no food for two hours 
before treatment, and artificial dentures and 
brid. ework should be removed. 

1 contraindications for convulsive therapy, 
in a. lition to advanced heart disease and patho- 
logic conditions of the bones, are organic disease 
of t1e brain, advanced arteriosclerosis, active 


tube: culosis and thrombophlebitis. Naturally, 
ther. are times when therapy may be indicated 
even in the presence of one or more of these 


conditions. Jones and Pleasants® have used elec- 
tric shock for highly agitated patients with de- 
mentia paralytica prior to giving them hyperpy- 
rexia. Evans® reported the case of a woman 
with generalized osteoporosis to whom he gave 
metrazol convulsive therapy. Evans’ also re- 
ported giving electric shock therapy to a 74 
year old woman with a complete left bundle 
branch block without untoward complications. 
The number of treatments given varies with 
the individual case. We have given as few as 
one treatment and as many as twenty-four. Kay, 
Smith and Reim ® reported that they gave 1 pa- 


5. Jones, G. L., and Pleasants, E. N.: Curare Modi- 
fication of Therapeutic Convulsions, Dis. Nerv. Syst. 
4:17 (Jan.) 1943. 

6. Evans, V.: Metrazol Shock Therapy in Presence 
of Generalized Osteoporosis: Report of a Case, Arch. 
Neurol. & Psychiat. 46:535 (Sept.) 1941. 

7. Evans, V.: Convulsive Shock Therapy in Elderly 
Patients: Risks and Results, Am. J. Psychiat. 99:531 
(Jan.) 1943, 

8. Kay, F. A.; Smith, J. D., and Reim, N. H.: 
Electroshock Treatment in Psychiatric Disorders, J. M. 
A. Alabama 12:129 (Nov.) 1942. 


tient sixty-one treatments, and we believe this 
to be a record high. The average course of 
treatment for a depression is eight; a manic- 
depressive psychosis requires about twelve, schi- 
zophrenia at least ten and a psychoneurosis be- 
tween two and six. The treatments are usually 
given two or three times each week. We have 
found that this is not frequent enough for the 
extremely agitated patients with depression or 
for the highly active manic patients. Therefore, 
certain patients are given daily treatments for 
four or five consecutive days and then every 
other day as indicated by their response or by 
the nature of their condition. 

The most common serious complication in elec- 
tric shock therapy is compression fracture of the 
thoracic portion of the spine. As has been men- 
tioned, roentgenograms of the thoracic portion 
of the spine are taken before therapy to rule out 
the presence of pathologic changes in the bones 
which might predispose the patient to this com- 
plication. We have used curare routinely for our 
patients receiving electric shock, and we feel that 
chances for fracture are greatly reduced. It is 
rather impracticable to make a roentgenogram 
after each treatment. However, if the patient 
complains of any pain referable to the thoracic 
portion of the spine after a treatment, a roent- 
genogram is made before another treatment is 
given. It is of interest to note that Smith, Hughes, 
and Hastings,* who reported a series of 80 cases, 
had found four compression fractures which were 
asymptomatic and discovered on routine roentgen 
examination at the completion of the course of 
treatment. Another complication is dislocation, 
particularly of the shoulders and of the lower 
jaw. Defect of memory after treatment is fairly 
common, but it is a change into which the patient 
has insight. It is not a serious complication, and 
in our experience it always disappears. Muscular 
soreness may occur after the more severe con- 
vulsions. Headache is not uncommon, but it is 
rarely serious and it can be controlled with av- 
erage doses of the ordinary analgesics. Nausea 
occasionally occurs, but vomiting is rare. 

Restraint and postural measures are of value 
in preventing “jack-knifing,” which supposedly 
causes compression fractures. It seems probable 
that “jack-knifing” is not the whole answer to 
compression fracture. The development of the 
skeletal musculature must play a large part in 
producing these compression fractures. Hence, 
postural precautions alone cannot be depended 
on to prevent this complication. Curare, which 


was first used by Bennett ® in metrazol therapy, 


9, Bennett, A. E.: Curare: A Preventive of Trau-~ 
matic Complications in Convulsive Shock Therapy, Am. 
J. Psychiat. 97:1040 (March) 1941. 
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comes near to eliminating compression fractures 
completely. Curare acts on the myoneural junc- 
tion, probably by neutralizing acetylcholine, and 
thus prevents the response of striated muscle to 
the nerve impulse. For some reason, the inter- 
costal muscles and the diaphragm are more re- 
sistive to the drug than the ordinary skeletal 
muscles. Therefore, one can calculate a dose that 
will soften the convulsion but will not interfere 
with respiration. 

Most therapeutists have used curare only for 
those of their patients who seemed most suscep- 
tible to fracture. We have used it routinely and 
in smaller doses than those used by Bennett for 
metrazol therapy. Also, rather than use weight 
alone as an index for the dosage of curare, we 
have taken into consideration the general muscu- 
lar development of the patient. We have found 
that 2 cc. of curare given intravenously is the 
“working dose.” This is the dose that will give 
satisfactory curarization of an adult weighing 140 
pounds (63.5 Kg.) and of average musculature. 
We have given between 1.5 and 3.5 cc. One 
minute is taken to inject the drug, and the treat- 
ment is given two minutes after the injection is 
completed. 

The first 100 cases in which we have used the 
electric shock treatment cover a period of eleven 
months; hence the duration of the follow-up 
study varies between one and ten months. For 
the purpose of simplifying our statistics we have 
indexed the diseases of our patients as: (1) de- 
pressions, (2) schizophrenia, (3) manic-depres- 
sive psychoses and (4) psychoneuroses. Obvi- 
ously, there may be some overlapping. Included 
in the depressions are involutional melancholia, 
reactive depressions and depressions with mixed 
components, including menopausal symptoms. 
We have been interested especially in the im- 
mediate results obtained with electric shock. 
Even the most pessimistic observer must agree 
that it alters the psyche within a short time and 
makes possible a psychotherapeutic approach that 
may not have been possible before the treatment. 
The results in treatment of the reactive depres- 
sions, involutional melancholias’ and endogenous 
depressions, as classified by Fetterman,’° are of- 
ten dramatic. Two cases in point are briefly 
described : 

Case 1—C. B., a married man of 50, was admitted 
to the hospital on Dec. 31, 1942, with a history of 
having been extremely nervous for three months. In the 
three weeks preceding his admission he had become de- 
pressed and had mentioned suicide on several occasions. 
He had made vague statements of having embezzled 


funds from the city, for which he had worked some 
years in a responsible position. 


10. Fetterman, J. L.: Electro-Coma Therapy of Psy- 
choses, Ann. Int. Med. 17:775 (Nov.) 1942. 
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A more detailed history, obtained from members oj 
the patient’s family, disclosed that the patient had held 
a nonpolitical job with the city for over twenty years, 
More recently the job had come under political influence, 
and apparently there had been some pressure to replace 
him. It finally became necessary for the patient to 
undergo competitive examinations to continue in his 
position. He passed these examinations with higher 
grades than his competitors, but he felt unable to accept 
his former responsibilities and resigned. 

On admission to the hospital he was confused, agi- 
tated and suicidal. He was deeply depressed. Physical 
examination revealed nothing unusual except for evi- 
dence of vitamin C deficiency. He was treated symp- 
tomatically for twenty-five days and showed little 
improvement. On January 26 he was given his first 
electric shock treatment, and a grand mal reaction was 
obtained. He showed considerable improvement after 
this first treatment, and he was given two additional 
treatments, on January 28 and 29. After these he ap- 
peared completely changed. He took interest in his 
surroundings and began associating with fellow patients, 
His family stated that he was “his old self.” He was 
discharged from the hospital on February 3. He has 
been followed in the outpatient clinic and has continued 
well. It was arranged that he return to work in a new 
position on June 1, 1943. 


Case 2.—M. M., a married woman of 45, was ad- 
mitted to the hospital as a psychiatric patient on Dec. 2, 
1942. She was transferred to our care from one voi the 
state hospitals for the insane, where she had been a 
patient for twelve months. Born in Scotland, she had 
come to the United States at 25 years of age and had 
married a short time later. At 31 years she gave birth 
to a son. Her marital life had been normal, and appar- 
ently she had always been a stable person unti! two 
months prior to her commitment to the state hospital. 
At that time she began quarreling over trivial matters 
with some of her relatives by marriage. After an argu- 
ment with her sister-in-law she told her husband that 
she herself had been wrong and that God would punish 
her. She began to have many persecutory ideas and 
became highly agitated. She ate little and lost con- 
siderable weight. An attending physician advised hospi- 
talization. Because of limited funds she was committed 
to the state hospital. During her twelve months in the 
state hospital she showed a change in her menstrual 
cycle and was treated symptomatically. She did not 
respond to such treatment. She continued to have per- 
secutory ideas. Because the financial status of the hus- 


_ band had improved with the advent of defense work, 


he asked that his wife be transferred to our hospital 
for further treatment so that she could be nearer home. 


Twelve days after her admission, on Dec. 14, 1942, 
the patient was given her first electric shock. After 
her third treatment she became rational, asked about her 
illness and seemed normal. She wrote her sister in 
Scotland the first letter she had written in over a yeaf. 
Two days later she had a relapse and the shock treat- 
ment was continued. In all she was given eleven treat- 
ments, eight of which produced grand mal reactions 
and three of which produced equivalent reactions. Her 
improvement was dramatic, and, although further hos- 
pitalization was advised, the husband asked that his wife 
be given a trial at home. We consented to his request. 
On February 3 she was discharged from the hospital 
to the outpatient service. She had gained 13 pounds 
(5.9 Kg.). She has continued to do well at home and 
has accepted the responsibility of her home. 
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Of the 100 patients treated, 32 have had schi- 
zophrenia ; 31, depressions ; 25, psychoneuroses, 
and 12, manic-depressive psychoses. 

In recording our results we have placed the 
patients in three categories which we shall re- 
fer to as improved, less improved and least im- 
proved. In the improved group we have placed 
the patients who have improved to the extent 
tat they are able to return to their former re- 
sponsibilities. In the less improved group we 
have placed the patients who have improved but 
not! tv the extent that they are able to accept 
all‘of their former responsibilities. In the least 
improved category we have placed the patients 
who do not fit into either of the first two groups. 
Many of those placed in the least improved cate- 
gory had actually improved as compared with 
their condition on admission, but, nevertheless, 
they were unable to accept any responsibilities 
and |iad to be under further care either in an 
instit::tion or at home. 


Th table graphically records our results. 


Results of Treatment 


Number Least 
i iness of Im- Less Im- Im- 
Treated Patients proved proved Total proved 
Sehizop irenia...... 32 9 (28.1%) 15 24 (75%) 8 
Depression......... 31 (77.4%) 3 27 (87%) 4 
Psyehoreurosis.... 25 6 (24%) 16 22 (88%) 3 
Manic-'e pressive 
OBsacaes 12 5 (41.7%) 2 7 (58.4%) 5 


psychos 


It :; of interest to note that in the improved 
grou; there are only 9 of the 32 persons with 
schizophrenia treated, or 28.1 per cent. However, 
if the improved and the less improved group are 
combined, there are 24 of 32 treated, or 75 per 
cent. Of the patients with depression, there are 
24 of 31 in the improved group, or 77.4 per cent. 
The percentage increases to 87 when the im- 
proved and the less improved group are com- 
bined. Of the 25 patients with psychoneuroses 
treated, only 6, or 24 per cent, can be placed in 
the improved group, while this figure rockets to 
88 per cent for the combined group. Of the 12 
patients with manic-depressive psychoses treated, 
5, or 41.7 per cent, are in the improved group 
and 58.2 per cent in the combined category. 

There is some question as to the usefulness of 
electric shock in treatment of the manic-depres- 
sive psychoses, and with only 12 patients in our 
series our data are insufficient for any conclusion. 
Reed “ expressed the opinion that the therapy is 
of value in that it reduces the period of illness 
to a few weeks and encourages the patient to re- 


ll. Reed, G. E.: The Electric Shock Therapy of Psy- 
choses, Canad. M. A. J. 47:311 (Oct.) 1942. 
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turn immediately for treatment when the next 
attack occurs. Myerson '* made the point that it 
does not seem advisable to give electric shock in 
cases in which the manic-depressive cycle repeats 
itself every few months or more often. Our im- 
pression is that electric shock is a valuable aid 
in the management of the highly manic or notice- 
ably agitated depressed phase of this psychosis, 
but the treatment does not have the specificity 
that it has for the reactive depressions. 

It is generally conceded that electric shock 
therapy is of doubtful value in the treatment of 
schizophrenia. This deduction receives support 
from our results when it is noted that only 28.1 
per cent of the treated patients with schizophrenia 
can be placed in the improved group. However, 
the 75 per cent in the combined group suggests 
that the schizophrenic patient may be aided some- 
what, often to the extent that he can be managed 
more easily by his family and can even accept 
some light responsibility. 


Electric shock treatment of psychoneurotic pa- 
tients has been discouraging in our experience. 
Our percentage in the improved category is low. 
It seems that psychotherapy is of greatest value 
in the treatment of the psychoneuroses and the 
only value of electric shock is to facilitate a better 
approach in a psychotherapeutic way. 


Electric shock is an almost specific therapy for 
the depressions, as is reflected in the high per- 
centage of (77.4 per cent) patients in the im- 
proved category and in the combined group (87 
per cent). 

In the comparatively short follow-up period 
relapses in our patients have not been frequent. 
Some with depressions who had a relapse re- 
sponded well to a second and shorter course of 
treatment. Some of these relapses have been 
mild enough for the patients to continue with 
the treatment in the outpatient department. 


Our complications in electric shock with the 
routine use of curare have been almost negligible. 
We have had 2 compression fractures of the 
thoracic portion of the spine. One of the frac- 
tures occurred in a large and muscular man who 
apparently was not sufficiently curarized by the 
prescribed dose. The other fracture was also in 
a male who had three treatments accompanied by 
the use of curare. As he was being prepared 
for his fourth treatment, he objected to the in- 
travenous injection of curare, and, rather than 
force him to take the injection, we administered 
the treatment without the curare. Shortly after 


awakening from the treatment the patient began 


12. Myerson, A.: Further Experience with Electric- 
Shock Therapy in Mental Disease, New England J. 
Med. 227:403 (Sept. 10) 1942. P 
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to complain of tenderness and soreness in the 
upper thoracic portion of his spine. A roent- 
genogram was taken, which showed a compres- 
sion fracture of the fifth thoracic vertebra. Neither 
of these 2 patients had any untoward complica- 
tions, and neither was placed in a body cast. 

There were no dislocations or other fractures 
in our series, nor were there any other serious 
complications. For 1 patient we discontinued 
treatment because in both treatments given there 
occurred a cardiac arrest. 


SUMMARY AND CONCLUSIONS 


General hospitals with neuropsychiatric facili- 
ties can utilize electric shock therapy to advan- 
tage. In a general hospital of six hundred beds 
100 patients were successfully treated over a 
period of eleven months. 

Electric shock therapy has largely replaced 
metrazol convulsive therapy. It appears to be 
almost a specific therapy in the treatment of the 
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depressions whether they are endogenous, in- 
volutional or reactive or depressions with mixed 
components. The therapy is not of great value 
for schizophrenia, although it does seem to make 
many of the patients more manageable. Its use 
for the manic-depressive psychoses is primarily 
to facilitate management. The use of this ther- 
apy for frequent recurrences of this psychosis is 
questionable. For the psychoneuroses the results 
are rather discouraging, probably because the 
underlying determinant must be removed to re- 
lieve the psychoneurotic state properly; electric 
shock is judged to be of some benefit in facili- 
tating the psychotherapeutic approach. 

Curare was used routinely in the treatment of 
our 100 patients. The only serious complication 
was compression fracture of the thoracic portion 
of the spine. This occurred in only 2 cases, and 
in 1 of these the fracture occurred when the 
curare was unwittingly omitted after it had been 
used in earlier administrations. 
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USE OF A SYNTHETIC DIET FOR FOOD ALLERGY 
AND TYPHOID 


WILLIAM HARWOOD OLMSTED, M.D.; CARL GAYLER HARFORD, M.D., 
anp STANLEY FORREST HAMPTON, M.D. 
WITH THE TECHNICAL ASSISTANCE OF MARJORIE JORGENSON 
ST. LOUIS 


An attempt has been made ‘to construct a diet 
for ‘nan as nearly as possible free of natural foods 
and composed of nutritional factors in chemically 
pur: form. The need for such a diet may occur 
in ‘ree conditions. First, since a mixture of 
amo acids is not antigenic, one may support 
nornal nutrition for persons with severe food 
all. cy and at the same time determine whether 
foo plays an important role in the manifesta- 
tio: of allergy exhibited by the patient. When 
the »atient is-allergic to food, the feeding of such 
a et should result in definite improvement. 
Sec ndly, mixtures of amino acids and dextrose, 
sin they are both crystalline, are rapidly 
abs \bed in the upper portion of the intestinal 
tra. Pure fats may be emulsified so that they 
car) be absorbed as rapidly as natural ones. 
Th. -, when there is ulceration of the lower part 
of ‘.e intestinal tract one might expect such a 


die: .o be more rapidly and easily absorbed than - 


nat\.ral foods composed of proteins and starches. 
Th: dly, as when purified diets are fed to animals 
it niay be possible to determine accurately the 
req irement for a single vitamin, both under 
norinal circumstances and in pathologic con- 
ditions in which it is suspected that requirements 
are increased. The purpose of this paper is to 
record our experience in the use of a synthetic 
diet under two of these conditions: first, when 
given to patients with various types of allergy in 
whose cases there was some question whether 
food was an important factor and, secondly, to 
patients who were suffering from typhoid. 


NUTRIENTS AVAILABLE FOR MAKING A 
SYNTHETIC DIET 
In 1935 Rose * discovered the last of the amino 
acids, threonine. This amino acid added to those 
already known made it possible to place rats on 
a nonprotein diet on which they could grow 
normally and reproduce. In 1940 Mueller, 


From the Department of Internal Medicine, Wash- 
ington University School of Medicine. 

1. Rose, W. C.: The Nutritive Significance of the 
Amino Acids, Physiol. Rev. 18:109, 1938. 


Kemmerer, Cox and Barnes? produced an 
enzymatic digest of casein which would support 
the growth of experimental animals. This digest 
contains 12.5 per cent of nitrogen, of which 7.4 
per cent is amino acids, the remainder presum- 
ably being composed of polypeptides. Guinea 
pigs could not be sensitized to the amino acid 
mixtures. Other workers* have shown that 
infants can be kept in nitrogen balance during 
both oral and parenteral administration of amino 
acid mixtures. McGee and Emery * studied the 
rate of absorption of the amino acid mixture from 
the small intestine of man by means of the 
Miller-Abbott tube. They showed that the amino 
acid mixture is absorbed twice as fast as casein 
or gelatin. Elman and his associates ° have used 
the amino acid mixtures intravenously and have 
been able to support the metabolism of various 
patients who could not take food by mouth. 
They were able to keep patients in nitrogen 
equilibrium, and they have been able to give as 
much as 300 Gm. intravenously in twenty-four 
hours without serious reactions. 

Dextrose is obviously the best source for 
carbohydrate in such a food mixture. Its rate 
of absorption was studied by Cori® in animals 


2. Mueller, A. J.; Kemmerer, K. S.; Cox, W. M., 
and Barnes, S. T.: The Effect of Casein and a Casein 
Digest on Growth and Serum Protein Regeneration, 
J. Biol. Chem. 134:573, 1940. 

3. Shohl,, A. T.; Butler, A. M.; Blackfan, K. D., 
and MacLochlan, E.: Nitrogen Metabolism During 
Oral and Parenteral Administration of the Amino Acids 
of Hydrolyzed Casein, J. Pediat. 15: 469, 1939. 

4. McGee, L. C., and Emery, E. S.: Rate of Ab- 
sorption of Amino Acids from the Small Intestine in 
Man, Proc. Soc. Exper. Biol. & Med. 45:475, 1940. 
Zetzel, L.; Banks, B. M., and Sagall, E.: Intestinal 
Absorption of an Amino-Acid Mixture in Patients with 
Chronic Idiopathic Ulcerative Colitis and Enterocolitis, 
Am. J. Digest. Dis. 9:350, 1942. 

5. Elman, R., and Weiner, D. O.: Intravenous 
Alimentation with Special Reference to ‘Protein (Amino 
Acid) Metabolism, J. A. M. A. 112:796 (March 4) 
1939. Elman, R.: Protein Deficiency in Surgical 
Patients and Its Correction, J. Am. Dietet. A. 18: 141, 
1942; Parenteral Replacement of Protein with the 
Amino Acids of Hydrolyzed Casein, Ann. Surg. 112:594, 


1940. 
(Footnotes continued on next page) 
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and later by Groen® in man by means of the 
Miller-Abbott tube. The latter observer con- 
firmed Cori’s results for animals, showing that 
dextrose is rapidly absorbed from the first part 
of the small intestine. It is absorbed at such a 
rapid rate that the question of flooding the blood 
with it has to be considered. To avoid too rapid 
absorption the feeding tube is admirably suited, 
since smaller feedings can be given hourly or at 
two hour intervals continually throughout the 
twenty-four hours. 

The fat in a mixture of purified food materials 
presents a more difficult problem than that of the 
nitrogen or the carbohydrate. Glycerides of pure 
fatty acids have not been available to us, but the 
oils of corn, olive and hydrogenated cottonseed 
are available and not expensive. Tottingham ‘ 
has given the analysis of these oils and stated 
that in corn oil and cottonseed oil there are about 
40 per cent of linoleic acid and small amounts of 
arachidonic acid. Since it has been shown that 
linoleic and arachidonic acids are acids which 
animals cannot synthesize, one has in these oils 
an abundant source of the essential fatty acids. 
There is no way of accelerating the absorption 
of fatty acids from the intestinal tract, because 
bile and lipase are necessary for that operation ; 
but emulsification is the initial step in the process 
of absorption, and it can be easily accomplished 
when one is making up the feeding mixture. 

In using a mixture of amino acids, dextrose 
and corn or cottonseed oil as a source for the 
purified nutrients, one must add the inorganic 
nutrients in the form of a salt mixture. The 
amino acids cystine and methionine contain 
sulfur, and in the amounts of the amino acid 
mixture that we use there would be about 
600 mg. available in twenty-four hours. Require- 
ments for the human adult are probably in the 
region of from 600 to 1,000 mg.* The other 
inorganic elements that are essential to human 
nutrition are calcium, phosphorus, magnesium, 
sodium, potassium, chlorine, iron, copper, zinc, 
manganese, iodine, fluorine and cobalt. In the 
ordinary diet all these inorganic elements occur 
in sufficient amounts in natural foods, except, of 
course, sodium and chlorine. Most of the re- 


6. Cori, C. F.: The Rate of Adsorption of Hexoses 
and Pentoses from the Intestinal Tract, J. Biol. Chem. 
66:691, 1925. Groen, J.: The Adsorption of Hexoses 
from the Upper Part of the Small Intestine in Man, J. 
Exper. Med. 16:245, 1936; Absorption of Glucose from 
Small Intestine in Deficiency Disease, New England J. 
Med. 218:247, 1938. 

7. Tottingham, W. E.: Plant Biochemistry, Minne- 
apolis, Burgess Publishing Company, 1937, pp. 66. 

8. Sherman, H. C.: Chemistry of Food and Nutri- 
tion, ed. 6, New York, The Macmillan Company, 1941. 
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quirements of these elements are fairly well 
known, so that a salt mixture for human require. 
ments can be put together without much diffi- 
culty. We have tried Cowgiil’s® salt mixture 
which he has fed to dogs but have found that it 
exerts a cathartic action when given to man, 
Table 1 gives the mixture of salts we have used, 


TasBLe 1.—Salt Mixture (Twenty-Four Hour 


Requirement) 
Gm. Gm. 
Calcium phosphate.......... 1.75 Potassium chloride.......... 1.50 
Calcium carbonate........... 0.80 Sodium acid phosphate......2. 
Potassium acid phosphate...2.50 Sodium chloride.............. 5.50 
Potassium acid carbonate...4.00 Manganese carbonate........1.00 


Trace Elements 


Mg. Mg. 
Ferrous sulfate............. 100 Copper sulfate................ 25 
Potassium iodide........... 0.065 Zinc 25 
Manganous sulfate......... 0.30 


and table 2 shows the daily supply of elements 
that this mixture supplies. The mixture has 
been used for a number of persons, both no: mal 
and sick, and found to be noncathartic. 

The following vitamins are available in pur fied 
form: carotene (provitamin <A), activated 
ergosterol, menadione (2-methyl-i, 4-naph«ho- 
quinone), thiamine, riboflavin, nicotinamide, 
pyridoxine, calcium pantothenate, ascorbic acid 
and choline chloride. Some of these ten vitamins 
are known to be required by the human bcing, 
while others may be needed under stress of a 
severe infection. It has been shown that biotin 
is needed only when excessive amounts of egg 


TaBLe 2.—Elements Supplied by 19.655 Gm. of Salt 
Mixture (Twenty-Four Hour Requirement) 


Gm. Me. 
0.29 


white have been fed to human beings,’® just 
as it is required by experimental animals. 
Inositol is an alcohol wideiy present in muscle 
and many tissues and has been shown to be a 
vitamin essential for the mouse.'' Whether the 


9. Cowgill, G. R.: An Improved Procedure, for 
Metabolism Experiments, J. Biol. Chem. 56:725, 1923. 

10. Sydenstricker, V. P.; Singal, S. A.; Briggs, A. 
P.; De Vaughn, N. M., and Isbell, H.: “Egg White 
Injury” in Man and Its Cure with a Biotin Concen- 
trate, J. A. M. A. 118:1199 (April 4) 1942. 

11. Woolley, D. W.: A New Dietary Essential for 
the Mouse, J. Biol. Chem. 136:113, 1940. 
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human being can synthesize it is not. known. 
Vitamin E has not been shown to be essential 
for the human being.?* Probably the most essen- 
tial of the vitamins have been discovered, but 
undoubtedly there are others which man may 
need to a lesser degree than those that are now 
known. One can safely give a synthetic diet to 
which these ten vitamins have been added for a 
period of two weeks, especially at a time when 
the metabolism of the patient is normal. How- 
ever. if there is infection or elevation of metab- 
olism: it is probably necessary to add a liver 
concentrate, so that other vitamins now unknown 
will be present in the food mixture. The liver 


3.—Calovic Value of Synthetic Diet 


24 Hr. Amino Salt 
Volume,  Acids,* Fat, Dextrose, Mixture, 
Caries Oe. Gm. Gm. Gm. Gm. 
) 1,080 42 84 150 16 
) 1,440 112 200 16 
0 1,800 70 140 250 20 
0) 2,160 84 168 300 4 
0 2,620 196 350 28 
4%) 2,880 112 222 400 32 


igen, furnished by Mead Johnson & Co., Evansville, Ind. 


ext: ct that we have employed has been widely 
use’ in this manner for animals. Choline is 
add: 1 to the diet because it has been shown in 
exp: imental animals that larger amounts of 
cho’ ne than can be synthesized 7° are needed by 
the ‘ast-growing animal; and, since the metab- 
olis) in fever is greatly elevated, it is well that 
ther. should be a ready supply of the methyl 
groups from choline. 


PREPARATION OF THE DIET 


A master diet of 2,500 calories containing 70 Gm. of 
amino acids, 140 Gm. of oil, 250 Gm. of dextrose and 
20 Gm. of the salt mixture is made up to a volume of 
1,800 cc. By feeding less or more of this standard 
mixture the calories can be varied from 1,500 to 4,000, 
as table 3 shows. This standard technic makes the 
work of the dietitian simple; however, a mixture of 
amino acids, fat and dextrose may be made up in almost 
any volume desired. 

The dextrose, amino acids and salt mixture are 
dissolved in 1,000 cc. of tap water by the use of a 
mechanical mixture. Eight grams of powdered pure 


12. Mattill, H. A.: Vitamin E, J. A. M. A. 110: 
1831 (May 28) 1938. Fleischmann, W.: Creatine-Crea- 
tinine Excretion in Neuromuscular Diseases Treated 
with Alpha-Tocopherol and with Testosterone, Prec. 
Soc. Exper. Biol. & Med. 46:94, 1941. 

13. McHenry, E. W.: Choline, the B Vitamins and 
Fat Metabolism, Biol. Symposia 5:177, 1941. Griffith, 
W. H.: The Relation of Choline to the Kidneys, ibid. 
5:193, 1941. Glick, D.: The Nature and Significance 
of Cholinesterase, ibid. 5:213, 1941. du Vigneaud, V.: 
Interrelationships Between Choline and Other Methy- 
lated Compounds, ibid. $:234, 1941. 


FOOD ALLERGY AND TYPHOID 343 


gelatin is dissolved in 75 cc. of warm tap water and 
allowed to stand twenty minutes so that the gelatin 
will be completely dissolved; then the gelatin solution is 
beaten in a mechanical mixer or with a Dover beater 
and the oil is added, in the beginning in small quantities. 
When all the oil is emulsified, it is diluted with the 
solution of dextrose, amino acids and salts and the total 
volume made up to the desired quantity with water. 
We have found that corn oil and cottonseed oil are emul- 
sified easily and remain in emulsion well; this is not 
so true of olive oil. Undoubtedly the salts aid materially 
in the emulsification and the stability of the emulsion. 
Since gelatin is a substance to which few persons are 
allergic, it is our material of choice as an emulsifier. 
Agar is better in many respects, but we have found it too 
cathartic. The other hemicelluloses that have been 
tried have not been satisfactory. 

The vitamins are given by the nurse in charge of 
the patient. Table 4 shows the doses of vitamin and 
vitamin materials used under the two conditions we are 
discussing. Thiamine, riboflavin, nicotinamide, pyri- 
doxine and calcium pantothenate were given in the form 
of a tablet. This tablet contained 5 mg. of thiamine and 
riboflavin, 25 mg. of nicotinamide and calcium panto- 
thenate and 10 mg. of pyridoxine. For convenience 
it is referred to as TRN6OP. It will be noted that 
the daily dose of the five crystalline members of the B 


4.—Dosage of Vitamins 


For Norma! or Allergic Persons 
Vitamin A 10,000 U.S.P. units 


Vitamin D (activated ergosterol) 500 U.S.P. units 
Riboflavin..... 5 mg. 
Nicotinamide 25 meg. 


For Patients with Typhoid 


60,000 U.S.P. units 


Vitamin A (halibut liver oil) 
5,000 U.S.P. unite 


Vitamin A (halibut liver oil) 


*Thiamine 10 mg. 
Caleium 50 mg. 
2-methyl-1,4-naphthoquinone (menadione)...... 2 mg. 


* Thiamine hydrochloride, riboflavin, nicotinamide, pyridoxine 
and calcium pantothenate furnished by Merck & Co., Inc., 
Rahway, N. J. 

+t Liver powder furnished by Wilson & Oo., Inc., Chicago. 
Dr. David Klein informed us that this powder contains per 
gram: 10 U.S.P. units of vitamin Bi, 325 micrograms of ribo- 
flavin, 500 micrograms of pantothenic acid, 40 micrograms 
pyridoxine and 1.5 milligrams of nicotinic acid. In addition, 
it contains choline and a large number of other factors not as 
yet precisely defined. 


complex is large. We believe these amounts desirable 
because in many instances food allergy results in vol- 
untary restriction of the vitamin-rich foods. Table 5 
gives the schedule of vitamin supplements as admin- 
istered both to patients with typhoid and to allergic 
persons. 

The taste of this mixture is not pleasant. Though 
some persons were found who did not mind taking it 
by mouth, most persons find it offensive. For this 
reason a no. 12 Levin tube was inserted into the 
stomach and left in place during the course of the 
feedings. Feedings were given at intervals of two to 
four hours. 
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USE OF SYNTHETIC FEEDING IN ALLERGY 


As a cause for the manifestations of allergy, 
food is often an important factor, especially when 
these manifestations involve the skin or the in- 
testinal tract.1* The diets suggested by Rowe ** 
for the elimination of most of the troublesome 


TABLE 5.—Schedule of Vitamin Supplements for 
Patients with Typhoid 


Time of 
Feeding Vitamins to Be Added 
7a.m. 1. 5 drops halibut liver oil 
2. 1 mg. 2-methyl-1,4-naphthoquinone (menadione) 
8. 1 teaspoon choline chloride solution (1 Gm.) 
4. 1 tablet TRN6P crushed 
9a 1. 5 drops halibut liver oil 
2. 1 ascorbic acid tablet crushed 
lla 1. 5 drops halibut liver oil 
2. 1 ascorbic acid tablet crushed 
lp.m. 1. 5 drops halibut liver oil 
2. 1 teaspoon choline chloride solution (1 Gm.) 
3. 20 Gm. of liver powder 
3p.m. 1. 5 drops halibut liver oil 
2. 1 ascorbic acid tablet crushed 
5p.m. 1. 5 drops halibut liver oil 
2. 1 ascorbie acid tablet crushed 
7p.m. 1. 5 drops halibut liver oil 
2. 1 mg. 2-methyl-1,4-naphthoquinone 
3. 1 teaspoon of choline chloride sotution (i Gm.) 
4. 1 tablet TRN6P crushed 
9 p. m. 
11 p. m. 
la.m. } To each of these feedings 5 drops of halibut liver 
5 m. oil is added. 
a.m. 


foods are without doubt useful; but if any 
criticism can be made it is that they are not 
usually adequate in calories, calcium or vitamins 
A and C, and care is necessary to prevent mal- 
nutrition. Also, the physician never knows 
whether the patient may not be one of the rare 
persons who are sensitive to one or more of the 
foods which make up the Rowe diets. When the 
physician wishes a diet to fulfil two requisites, 
namely, one that is adequate in calories, min- 
erals and the important vitamins and at the same 
time furnishes nitrogen free from protein (except 
for a small amount of gelatin), a synthetic diet 
such as suggested will be found most useful. 
The following brief case histories illustrate the 
types of patients to whom the diet has been given, 
and table 6 summarizes the data. 

Case 1—A 15 year old girl entered the hospital 
because of a dermatitis of fourteen years’ duration. The 
dermatitis covered the wrists, backs of the hands, 
popliteal spaces and ankles. The skin was rough, with 
reddened areas and many scratch marks, and was 
covered with hemorrhagic crusts. About two years 
previously the patient had had two attacks of asthma. 
There was also a history of vomiting after eating spinach 
or eggs. The dermatitis was improved in the summer 
or when she was exposed to ultraviolet radiation. 


14. Hampton, S. F.: Henoch’s Purpura Based on 
Food Allergy, J. Allergy 12:579, 1941. 
15. Rowe, A. H.: Elimination Diets and the Patient’s 
Allergies, Philadelphia, Lea & Febiger, 1941. 


Tube feedings were continued for twenty-three days, 
and no improvement was noticeable. Later treatment 
with human dander extract and hemolytic Staphylo. 
coccus aureus veccine produced definite improvement. 


Case 2.—A woman of 38.entered the hospital because 
of eczema of the face, neck, ears and axillas and to a 
less extent the whole body. Her skin was thickened, 
dry and reddened and in places covered with bloody 
crusts. Tube feedings were carried out for five days; 
immediate improvement was striking. 


Case 3.—A woman of 51 entered the hospital because 
of purpura. A fine purpuric rash was distributéd over 
the whole body. She was able to take the feedings by 
mouth, and they were continued for eleven days. The 
purpura faded rapidly and had entirely disappeared by 
the end of a few days. There was a reappearance of 
the purpura following the use of carmine capsules, but 
again the purpura disappeared rapidly. The final deci- 
sion was that the purpura was proably of food origin, 
the relapse being due to the dye. 


Case 4.—A woman aged 20 entered the hospital with 
bronchial asthma. The asthma was thought to be intrin- 
sic. It had been present since the age of 8 years. There 
was a definite bacterial infection of the sinuses. The 
diet was given for five days, and there was some improve- 
ment during that time. She was able to do witout 
epinephrine, although its use had been constant. 


This case illustrates the fact that even in 
bronchial asthma, food may be of minor bu: of 
some importance from a therapeutic viewp: int. 


TABLE 6.—Data for Allergic Patients Given 
Synthetic Diet 


No. of Method of _ is 
Days Admin- Progress in 
Diagnosis, Diet  istra- While on Etio! ogie 
Sex and Age (Yr.) Taken tion Diet Factor 
Neurodermatitis..... 23 Tube Noimprove- None 
g 15 ment 
ore 5 Tube Improvement Important 
38 rapid 
ll Mouth Improvement 
2 61 rapid 
Bronchial asthma... 5 Mouth Improvement Minor but 
g 20 definite 
Colitis (allergic)..... 2 Tube Complete Complete 
48 relief 
12 Tube Improvement Important 
_Henoch’s purpura... 14 Tube Great im- Important 
2 15 provement 
Colitis; purpura..... 3 Tube Complete Complete 
35 relief 


Purpura (abdominal 
pain) Partial relief Minor or 
none 


Case 5—A woman of 48 came into the hospital 
because of spells of diarrhea which had been present for 
six to seven years, and at the time of admission the 
diarrhea had been constant. The barium sulfate enema 
showed the colon to be extremely irritable, with deep 
irregular haustra. Tube feedings were carried out for 
only two days, but as soon as the mixture was givefl 
the diarrhea stopped immediately. Observations follow- 
ing the tube feedings showed that the patient was 
allergic to corn, celery, peas, cabbage, milk, beans, 
bran and coconut. 
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Case 6.—A Negro woman of 36 entered the hospital 
because of neurodermatitis. The lesion involved the 
elbows and the popliteal spaces. A great ‘deal of 
lichenification was present. The eosinophil count was 
16 per cent. Tube feedings were continued for twelve 
days. The improvement was slow but steady, and it was 
thought that the case illustrated the type of neuro- 
dermatitis responding to the elimination of foods to 
which the patient was sensitive. 


Case 7—A child 15 years old entered the hospital 
because of Henoch’s purpura. Tube feedings were given 
for fourteen days. The abdominal pain ceased abruptly ; 
the purpura of the skin cleared, and the symptoms of 
colitis improved rapidly. It was found that the patient 
was sensitive to milk. She was discharged from the 
hospital, but after a period of complete freedom from 
symptoms she again ingested large amounts of milk. 
This was followed by a return of her symptoms, and 
when she entered the hospital for the second time she 
was extremely ill, showing severe ascites, a great re- 


duction in the plasma albumin, an enlarged spleen and 
an intense bloody diarrhea. Again the patient was 
given ‘ube feedings, and large amounts of vitamins were 
administered—15 mg. daily of thiamine and riboflavin, 
75 me. of nicotinamide, 30 mg. of pyridoxine and 75 


mg. «| pantothenic acid. In addition, the liver concen- 
trate vas given. Protoscopic examination showed at the 
beginning pronounced edema with petechial hemorrhages 
of the mucosa but no ulceration. At the end of her 
treatment the mucous membrane was entirely normal ; 
the proctoscope was introduced 20 cm. and it was noted 
that the colon was extremely irritable to touch, the 
sligh'-st injury causing some bleeding. The roentgen 
diagn sis was typical ulcerative colitis. 


he case illustrates the secondary effects of 
long-continued allergic colitis. The roentgen 
picture, typical of ulcerative colitis, was appar- 
ently due to the edema of the walls of the colon. 


Case 8.—A white woman of 35 entered the hospital 
because she was anxious and upset as to what she 
should eat. She had lost 20 pounds (9.1 Kg.) in 
weight and showed purpuric hemorrhages over the 
skin. She complained bitterly of abdominal pain. The 
tube feedings were given for three days. Pain ceased 
immediately, both subjectively and to abdominal palpa- 
tion. The purpura disappeared. 

Cast 9.—A girl 14 years of age entered the hospital 
with a history of abdominal pain, hemorrhagic diarrhea 
and purpura of the skin. These symptoms were alarm- 
ingly intensified during her menstrual period. At that 
time the abdomen was greatly distended, the pain had 
to be controlled with opiates, there was angioneurotic 
edema of the face and the diarrhea was greatly inten- 
sified. It was found that the purpura was associated 
with an ascorbic acid level of zero in the blood. Also, 
the purpura in subsequent menstrual periods failed to 
occur when the ascorbic acid level of the blood was 
raised. With tube feedings the abdominal pain improved 
but did not entirely disappear. Furthermore, the follow- 
ing menstrual period was extremely severe, and the 
symptoms of pain, abdominal distention, diarrhea and 
angioneurotic edema reappeared. The unsatisfactory 
improvement with tube feeding led to the conclusion 
that the patient had an intrinsic allergy and that she was 
undoubtedly sensitive to bacteria, her symptoms being 
intensified with infection. The intensification of the 
symptoms during menstruation was explained by the 
Possibility of endometriosis in an unusually allergic 
person. 
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The case illustrates the value of tube feedings 
in ruling out sensitization to food in a difficult 
situation. 

The change in the patient’s manifestations of 
allergy when the diet has been administered a 
few days is of use in estimating the importance 
of food as an etiologic factor. In some cases the 
improvement is rapid and dramatic, while in 
other cases, especially of some types of eczema, 
progress is slow. However, after a week’s use 
of a synthetic diet one can usually decide fairly 
accurately the role food is playing in the mani- 
festations of allergy. When no improvement in 
the symptoms and the physical condition of the 
patient occurs, food as a factor can be dismissed 
and the patient returned to his usual diet. The 
ruling out of the food factor emphasizes the 
search for the causes in other fields. If improve- 
ment indicates that food is to some degree impor- 
tant, such essential foods as wheat, milk and eggs 
may be added one at a time to the mixture or 
given by mouth. 


USE OF THE DIET FOR PATIENTS WITH 
TYPHOID 


The regulation of the diet continues to be ot 
prime importance to the welfare of the patient 
with typhoid. Since the work of Shaffer and 
Coleman '* the importance of adequate nutrition 
in typhoid has been recognized, and the studies 
of Coleman ** indicate that the clinical course of 
patients given high caloric diets is more favor- 
able than that of patients subjected to partial 
starvation. At the present time an extensive 
clinical and experimental literature has accumu- 
lated on the general subject of the effect of 
nutritional deficiency on resistance to infection,*’ 
and most of the evidence indicates that the body 
is more susceptible to infection when the diet is 
inadequate. Moreover, the evidence suggests 
that the requirements for calories, protein, 
thiamine, riboflavin, nicotinic acid and ascorbic 
acid are increased during infections. 

It is generally agreed that a diet for patients 
with typhoid should be low in residue ** so as to 


16. Shaffer, P. A.: Metabolism in Typhoid Fever, 
J. A. M. A. 51:974 (Sept. 19) 1908. Shaffer, P. A., and 
Coleman, W.: Protein Metabolism in Typhoid Fever, 
Arch. Int. Med. 4:538 (Dec.) 1909, Coleman, W.: 
The Influence of the High Calory Diet on the Course 
of Typhoid Fever, J. A. M. A. 69:329 (Aug. 4) 1917. 

17. Robertson, E. C.: The Vitamins and Resistance to 
Infection, Medicine 13:123, 1934. Perla, D., and Mar- 
morston, J.: Natural Resistance and Clinical Medicine, 
Boston, Little, Brown & Company, 1941, sect. 7. 

18. Paullin, J. E., and Minnich, W. R., in Barr, D. P.: 
Modern Medical Therapy in General Practice, Bal- 
meee Williams & Wilkins Company, 1940, pp. 1212- 
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minimize work and trauma of an ulcerated intes- 
tine. This synthetic diet has almost no residue. 

High caloric feeding in practice is found to be 
difficult, since patients with typhoid have no 
appetite and little if any desire for food. A great 
deal of persuasion is needed, and the nurse or 
dietitian must spend much time, in fact, often 
hours, persuading the patient to ingest the re- 
quired number of calories. Since the synthetic 
diet was given by indwelling stomach tube, the 
amount of nursing service required for its admin- 
istration was greatly reduced. 

It will be noted that the doses of vitamins 
given to patients with typhoid were massive and 
probably in excess of their actual requirements, 
but the decision to err on the side of too much 
rather than too little was based on the following 


Eleven patients were given the diet during 
the summer of 1941, and some of the clinical 
observations made are summarized in tables 7 
and 8. In all but 2 cases, diagnosis was estab- 
lished by positive cultures of stool, blood or both, 
Five patients gained weight during the time of 
tube feeding (i. e., febrile period usually). Four 
patients lost weight (greatest loss of weight, 54% 
pounds [2.5 Kg.]). Two were too sick to be 
weighed. Loss of weight occurred in patients 
who were obese to begin with. Other forms of 
treatment consisted of use of sulfonamide com- 
pounds, transfusions and convalescent serum. 
Seven patients had nervous manifestations, such 
as headache, tremor and stupor. These gradually 
disappeared as the disease subsided. An impor- 
tant observation was that there was no abdominal 


TaBLe 7.—Data for Patients with Typhoid 


Caleulated 
Height, Basal 
Patient In. Calories 


Ww. K. 


F 


Days of 
Tube 
Feeding 


Calories 
per Day 
by Tube 


Amount per Weight Before Weight After 
Feeding, Feeding, Feeding, 
Ce. Lb. Lb. 


125 (12) 
150 (13) 
180 (5) 

210 (14) 


* Number of days in parentheses, 
+ Fed again during a relapse. 
+ Too sick to be weighed. 


considerations: 1. There is indication that the 
requirements of vitamins are increased in such 
a toxic febrile state, and the extent of this in- 
crease is not known. 2. By the time the diag- 
nosis is made, the patient may have gone for a 
number of days without adequate food owing to 
poor appetite and a nutritional deficit may have 
developed. 3. There may be some question of 
complete absorption, especially if there is diar- 
rhea.’ 4. It has been suggested that some of the 
clinical manifestations of the disease may be due 
at least partially to vitamin deficiency and not 
to the toxic aspects of the infection itself. 5. No 
harm can result from giving amounts greater 
than the actual requirements. 


19. Bean, W. B., and Spies, T. D.: Vitamin De- 
ficiencies in Diarrheal States, J. A. M. A. 115:1078 
(Sept. 28) 1940. Dann, M., and Cowgill, G. R.: 
Influence of Diarrhea on the Vitamin B; Requirement, 
Arch. Int. Med. 62:137 (July) 1938. 


distention. One patient had slight transient 
tympany, and 1 had severe distention on entry 
which subsided promptly during the first week. 
There were relapses in 2 patients. Although 
there was variation in the duration of the fever, 


‘ this could not be seen to have been changed by 


the diet. 

Vomiting of one or two feedings per twenty- 
four hours sometimes occurred during the course 
of the highest febrile period but was rare after 
defervescence had begun. Patients usually had 
one or two, occasionally more, fluid greenish 
stools per day during the febrile period. The 
daily enema was usually not necessary. Abdom- 
inal cramps were rare. 

A few patients complained of pain in the 
throat, substernally or in the abdomen following 
feedings. These same patients could be fed at 
night during sleep without being awakened; 
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hence no importance was attached to these 
symptoms. 

The experience with patients with typhoid 
shows that the synthetic diet can be given 
successfully and apparently satisfactorily. We 
were impressed by the fact that there was no 
significant loss of weight ; that often there was a 
gain. This was found also by Coleman *° with 
high caloric diets of natural foods. The absence 
or rapid disappearance of abdominal distention 
was also noteworthy. This was attributed to the 
rapid absorption of dextrose and amino acids 


TABLE 8.—Patients with Typhoid 


FOOD ALLERGY AND TYPHOID 347 


elimination of all but a minimum of residue. 
Because of this the diet appears to merit further 
trial. 


COMMENT 


We have not had an extensive experience with 
the use of this diet for ulcerative colitis, but 
experience with a patient who has been lately 
under observation has been impressive. The 
diet was given through a nasal tube for a period 
of four weeks. During this time he was ex- 


tremely ill with high fever and had from sixteen 
to twenty stools a day. 


In spite of the great 


Diagnosis and 
Basis for It 


Paratyphoid B; rising 
titer 


Typhoid; positive cul- 


stool 


Typhoid; positive cul- 
tures of blood and 


Other Forms of 


Treatment 


None 


Transfusion of 


tures of blood and convalescent 
stool blood 

R Cultures of blood and Sulfaguanidine 
stool yielded Salmonella before entry 
enteriditis; typhoid and 
paratyphoid agglutinins 
Typhoid; positive cul- None 
tures of blood and 
stool 

Typhoid; positive cul- Intradermal 
tures of blood and typhoid vaccine 
stool when afebrile 

G Typhoid; positive cul- Transfusion; 
tures of blood and sulfaguanidine 
stool before entry 

F Typhoid; positive cul- Sulfadiazine 
tures of stool 

NK Typhoid; positive cul- Convalescent 
tures of blood and serum 


Sulfathiazole 
and quinine 


Nervous 


Manifestations Distention Complications 
None None None 

Headache before None Occult blood in the 
diet; tremor at stool 

first 

None None None 

None None Pain in the right side 


None 


Slight transient 


of neck 


Three relapses; tube 


stool before entry 
P. E. Typhoid; positive cul- Transfusions; 
tures of stool convalescent 
serum 
I. B Typhoid; positive cul- Sulfadiazine 
tures of blood and 


stool 


tympany feeding during the last 
Tremor of out- None Relapse 
stretched hands* 
Delirium before None Malnutrition, nega- 
entry; gradually tivism and refusal of 
became rational food on entry 
and cooperative 
Apprehension; None Scrotal ulcer; occult 
headache blood in stool 
Headache None Trace of occult 

blood in stool 

gradually hemorrhage before 
disappeared feedings were started; 
relapse; anemia 
Deep stupor Severe on entry; Dyspnea and rales at 


the lung bases; 


subsided gradually 
glossitis 


in one week 


* Headache and mild typhoid state before diet. 


high in the intestinal tract, leaving no carbo- 
hydrate for fermentation in the lower portion 
of the tract. 

The results for typhoid were good, but they 
cannot be said to have demonstrated conclusively 
the superiority of this diet over others now in 
use in the treatment of this disease, since this 
would require controls and an extensive study 
carried over many years. However, the diet 
does carry out more than any other the two main 
principles recognized to be important in a diet 
for typhoid, namely administration of adequate 
amounts of the various nutritional factors and 


20. Coleman, W.: Weight Curves in Typhoid Fever, 
Am. J. M. Sc. 144:659, 1912. 


loss of fluid and nutrients, his nutrition was well 
preserved. Experience of this sort leads us to 
believe that a synthetic diet of this nature will 
often prove life saving. We suggest that the 
fat be kept low and that, as other observers ** 
have suggested with regard to protein, the amino 
acids be fed in amounts from 150 to 200 Gm. a 
day and dextrose from 300 to 400 Gm. In this 
patient there was no distention. Undoubtedly 


21. Mackie, T. T.: The Medical Management of 
Chronic Ulcerative Colitis, J. A. M. A. 111:2071 (Dec. 
3) 1938. Stickney, J. M.; Heilman, F. R.; Bargen, 
J. A., and Dearing, W. H.: Sulfaguanidine in Ulcerative 
Intestinal Diseases, Proc. Staff Meet., Mayo Clin. 17:33, 
1942. 
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more experience in the use of the diet for various 
forms of ulcerative colitis will be of interest. 
Since much of the fighting during the present 
war is occurring in tropical regions, the incidence 
of various types of infectious diarrhea with 
lesions of the lower part of the intestinal tract 
is likely to be high. There is a possibility that 
this diet may prove to be useful under such con- 
ditions, especially since its ingredients are 
desiccated and concentrated to the highest extent. 


SUMMARY 


A purified diet composed of amino acids, 
dextrose and emulsified oil to which is added a 
salt mixture and crystalline vitamins is suggested 
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as of use in three possible conditions: first, for 
patients with food allergy; second, for patients 
with severe infections of the intestinal tract, and, 
third, as a means of determining the require 
ments for certain of the vitamins. 

Our experience with the use of this diet for 
patients with allergy leads us to believe that it is 
a useful tool among others to determine whether 
or not a patient is sensitive to food, at the same 
time fully maintaining his nutrition. The prin- 
ciples on which the use of the diet rests indicate 
its usefulness for typhoid and other ulcerative 
lesions of the lower part of the intestinal tract. 


The staffs of Barnes Hospital and of the St. Louis 
City Isolation Hospital cooperated in these studies. 
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Progress-in Internal Medicine 


DISEASES OF THE LIVER 


AND BILIARY TRACT 


HEPATIC INVOLVEMENT IN VARIOUS DISEASES RELATED TO THE WAR 


CARL H. GREENE, M.D. 
NEW YORK 


The global extent of the present war has 
brought the various aspects of tropical diseases 
to the attention of members of the medical pro- 
fessiin with renewed emphasis. Medical officers 
with troops are concerned primarily with the 
acute phases of such diseases. Civilian physicians, 
on ‘.° other hand, will be more interested in 
the . ironic phases, found in soldiers after dis- 
char from the army or brought back to the 
civil) n population by the troops. Numerous 
arti.’ s, such as that of Faust,? have reviewed 
this «ld and called attention to the public health 
haz. |s concerned.? In the present review ref- 
eren © will be limited to the evidence of hepatic 
inv ement by these various conditions. 


MALARIA 


\ aria constitutes the most widespread hazard 
an! ie most serious infectious disease for the 
mili' ry forces of the United States. Particu- 
lar!) n the northern and western sections of this 
coun ry it now is relatively uncommon and most 
of t\« patients seen have mild forms. However, 
it is recognized that enlargement and tenderness 
of the liver may occur in the course of the dis- 
ease. Jaundice is one of the cardinal signs in 
blac water fever. Pathologists have long de- 
scribed extensive alteration in the histologic 
appearances of the liver in fatal cases. The past 
year Kopp and Solomon * have described altera- 
tion in the reactions to various functional tests 
(bromsulphalein, cholesterol, hippuric acid and 
cephalin flocculation) in cases of therapeutic 
malaria. These tests showed a return to normal 
function within three to six weeks. 

Greene and Bruger * reported that the result 
of the cephalin flocculation test of Hanger was 


_ From the Clinic for the Study of Diseases of the 
Liver and Biliary Tract of the Departments of Medicine 
and Surgery, New York Post-Graduate Medical School 
and Hospital, Columbia University. 

1. Fatist, E. C.: Disease in the Tropical War Zones, 
Gastroenterology 1:995 (Nov.) 1943, 

2. Most, H., and Meleney, H. E.: Falciparum 
Malaria: The Importance of Early Diagnosis and 
Adequate Treatment, J. A. M. A. 124:71 (Jan. 8) 1944. 
_ 3. Kopp, L, and Solomon, H. C.: Liver Function 
a Malaria, Am. J. M. Sc. 205:90 (Jan.) 


strongly positive in 2 cases of therapeutic malaria 
without jaundice. I have personally seen 1 other 
patient with dementia paralytica in whom benign 
tertian malaria was induced. Before the course 
of chills was completed marked icterus devel- 
oped, with an enlarged and tender liver, and the 
patient died with the clinical picture of an acute 
hepatitis and hepatic insufficiency. 

More recently Mirsky, von Brecht and 
Williams * have reported a series of 10 cases of 
malaria. The bromsulphalein test gave a posi- 
tive result in only 20 per cent of the cases in 
which it was used. The cephalin flocculation 
test, on the other hand, gave a positive result in 
all. Because of this, Mirsky and his associates 
emphasized the importance of diet and measures 
to improve the status of the liver during both 
the acute and the convalescent period of the 
disease. 

INFECTIOUS JAUNDICE 


Jaundice has been known since antiquity in 
both sporadic and epidemic forms. The review 
of Ottenberg and Spiegel® reemphasizes the 
variety of infectious and chemical agents which 
may produce hepatic injury and so give rise to 
this symptom. Weil’s disease, or leptospiral jaun- 
dice, was the first type of jaundice in which a 
specific infectious agent was recognized. Yellow 
fever has been recognized clinically for many 
years, but the identification of the specific causal 
virus has been recent. 

That acute hepatitis, whether epidemic or 
sporadic, is a specific infectious disease was 
stressed by Cockayne’ and later by Pickles.® 
American epidemics were reported by Hiscock 


4. Greene, C. H., and Bruger, M.: The Functional 
Study of the Liver and Its Clinical Evaluation, New 
York State J. Med. 48:318 (Feb. 15) 1943. 

5. Mirsky, I. A.; von Brecht, R., and Williams, 
L. D.: Hepatic Dysfunction in Malaria, Science 99: 
20 (Jan. 7) 1944. 

6. Ottenberg, R., and Spiegel, R.: The Present 
Status of Non-Obstructive Jaundice Due to Infectious 
and Chemical Agents, Medicine 22:27 (Feb.) 1943. 

7. Cockayne, E. A.: Catarrhal Jaundice, Sporadic 
and Epidemic and Its Relation to Acute Yellow Atrophy 
of the Liver, Quart. J. Med. 6:18, 1912. 

8. Pickles, W. N.: Epidemic Catarrhal Jaundice: 
Outbreak in Yorkshire, Brit. M. J. 1:944 (May 24) 
1930; Epidemic Catarrhal Jaundice, Brit. J. Child. Dis. 
33:192 (July-Sept.) 1936. 
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and Rogers® and by Blumer.*® More recent 
epidemics have been reported by Ottenberg and 
Spiegel ® in the United States, Ford*' and 
Evans * in England and Leffkowitz ** in Pales- 
tine. 

Of particular interest is the account by Mar- 
chand ** of health conditions in an isolated Indian 
village in the Yukon territory brought into con- 
tact with the outside world by the construction 
of the new Alaskan Military Highway. The 
previously healthy village was forthwith swept 
by epidemics of measles, dysentery, whooping 
cough, mumps, meningococcic meningitis and 
catarrhal jaundice. This is evidence both for 
the infectious nature of the jaundice and for the 
presence of healthy carriers among the urban 
workmen brought to the Indian village. 

Willcox ** called attention to the military im- 
portance of infectious jaundice in troops during 
the last war, especially on the eastern front. 
Military epidemics have been reported in the 
present war by Cameron.’® In the majority of 
these epidemics water, milk and foods apparently 
could be excluded as sources of infection. Close 
contact with other persons suffering from the 
disease was the rule. The incubation period 
varied from three to five weeks, with an average 
of twenty-eight to thirty-one days. 

The reports of different epidemics vary in 
details but agree that there is a prodromal period 
of three to ten days. The prodromata frequently 
are associated with symptoms in the upper 
respiratory tract and an initial diagnosis of 
“grip.” This picture has been emphasized by Blu- 
mer, by Ottenberg and Spiegel and by Rogers.** 
Cameron and Ford stressed headache, anorexia 
and irritability. There is abdominal discomfort, 
which may be so severe as to suggest acute 
appendicitis or biliary colic. Constipation rather 
than diarhea is the rule. Fever usually is present 


9. Hiscock, I. V., and Rogers, O. F.: Outbreak of 
Epidemic Jaundice Among College Students, J. A. M. A. 
78:488 (Feb. 18) 1922. 

10. Blumer, G.: Infectious Jaundice in the United 
States, J. A. M. A. 81:353 (Aug. 4) 1923. 

11. Ford, J. C.: Infective Hepatitis: Three Hundred 
Cases in an Outer London Borough, Lancet 1:675 
(May 29) 1943. 

12. Evans, P.: Comments on Epidemic of Hepatitis, 
Brit. M. J. 2:446 (Oct. 17) 1942. 

13. Leffkowitz, M., cited in Infectious Hepatitis in 
Palestine, Foreign Letters (Palestine), J. A. M. A. 
123:1062 (Dec. 18) 1943. 

14. Marchand, J. F.: Tribal Epidemics in the Yukon, 
J. A. M. A. 123:1019 (Dec. 18) 1943. 

15. Willcox, W.: The Epidemic Jaundice of Cam- 
paigns, Brit. M. J. 1:297 (Feb. 26) 1916. 

16. Cameron, J. D. S.: Infective Hepatitis, Quart. 
J. Med. 12:139 (July) 1943. 

17. Rogers, O. F.: Epidemic Hepatitis, Corre- 
spondence, J. A. M. A. 123:1066 (Dec. 18) 1943. 
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' Vaccination, editorial, J. A. M. A. 119:1110 (Aug. 1) 


during the preicteric stage. Leukopenia is the 
rule. These prodromal symptoms tend to dis- 
appear after the onset of jaundice. The liver 
usually is enlarged and tender. Splenic enlarge- 
ment is much less frequent. The jaundice usually 
clears in one to four weeks. 

The epidemic of jaundice associated with the 
use of human serum in the preparation of yellow 
fever vaccine was discussed last year.** These 
cases differed from those encountered in ordinary 
epidemics of infectious hepatitis in the long in- 
cubation period. This varied from forty to one 
hundred twenty days but usually was between 
seventy and ninety days. The gradual onset with 
less marked prodromal symptoms, the usual ab- 
sence of fever and the normal leukocyte count 
seem further to differentiate this disease irom 
the epidemic type of hepatitis. 

Detailed reports of this epidemic to date are 
limited in number. One of the most extensive 
is that of Turner and his associates,'® who studied 
4,083 cases, with 14 deaths, occurring at ( amp 
Polk, La. In this group the incubation period 
varied from nine to twenty-three weeks. The :nost 
common symptoms on the patients’ admi: sion 
were anorexia, weakness, nausea, abdominal pain 
and vomiting. These often preceded the j.un- 
dice. Fever was unusual. 

Jaundice and enlargement and tenderness of 
the liver were the most important finding: on 
physical examination. Evidences of a he:or- 
rhagic diathesis were usual when the disease was 
severe. Slight leukocytosis was the rule. 

The most important complications were as 
follows: 1. Evidences of disturbances in the cen- 
tral nervous system appeared as changes in per- 
sonality, delirium or severe coarse tremor o:! the 
extremities. A restless stupor deepening into 
hepatic coma was seen in the fatal cases. 2. 
Petechial hemorrhages in the skin and mucous 
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of Human Serum, Pub. Health Rep. 58:1233 (Aug. 13) 
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19. Turner, R. H.; Snaviey, J. R.; Grossman, E. B.; 
Buchanan, R. N., and Foster, S. O.: Some Clinical 
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membranes were the commonest complication. 
Massive gastrointestinal hemorrhage was also 
seen. The response of the blood prothrombin to 
treatment with vitamin K was one of the best 
guides to prognosis. 3. Ascites was reported in 13 
cases and sometimes was associated with a high 
concentration of protein in the ascitic fluid. Tur- 
ner and his associates expressed the opinion that 
capillary injury was of greater significance in the 
development of ascites than was reduction in the 
plasma protein, though this also showed changes. 
4. Renal disturbances were manifested by al- 
buminuria and a defective concentration of the 
urine. 5. Anemia, commonly macrocytic, was a 
frequent complication, which usually developed 
late | the course of the illness. 

To and his associates pointed out that 
capi! «ry hemorrhage was the most frequent com- 
plicaon in these cases. They concluded that 
the .pillary hemorrhage together with conges- 
tion ond stasis in the spleen and other viscera 
lead: to increased hemolysis. The products of 
this '\«molysis together with the products of lysis 
of d: naged hepatic cells lead to disturbances in 
the -nctioning of the kidneys as well as of the 
rem: ing hepatic tissue. Such a process, in 
their opinion, explains many of the clinical mani- 
festai: ons reported. 

Jaundice has developed after the use of human 
ser for other conditions. Propert *° reported 
on 2 vroup of children who received pooled con- 
vale-cent measles serum and in whom jaundice 
developed after seventy-eight to eighty-three 
days. Investigation by the British Ministry of 
Health *! showed that 109 persons had been in- 
oculated with this convalescent measles serum. 
Jaundice developed in 41, with few fatalities. 

Jaundice has been reported to occur in soldiers 
after the prophylactic use of plasma from patients 
convalescent from mumps. This subject has 
been reviewed in detail in a report of the British 
Ministry of Health.2* Reference was made there 
to 12 reported cases of jaundice in persons who 
had previously been given transfusions of plasma 
or of whole blood. Beeson ** reported 7 cases 
of jaundice developing thirty-three to one hun- 
dred and nineteen days after transfusion of pooled 


20. Propert, S. A.: Hepatitis After Prophylactic 
Serum, Brit. M. J. 2:677 (Sept. 24) 1938. 

21. McNalty, A. S.: Annual Report of the Chief 
Medical Officer, Ministry of Health, for the Year 1943, 
London, His Majesty’s Stationery Office, 1938, p. 38. 

22. Homologous Serum Jaundice, Memorandum Pre- 
pared by Medical Officers of the Ministry of Health, 
Lancet 1:83 (Jan. 16) 1943. 

23. Beeson, P. B.: Jaundice Occurring One to Four 
Months After Transfusion of Blood or Plasma: Report 
of Seven Cases, J. A. M. A. 121:1332 (April 24) 1943. 
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plasma or of citrated blood. Morgan and Wil- 
liamson ** followed up a series of 50 patients who 
had received serum or dried plasma. Jaundice 
developed in 9 of these patients (18 per cent) 
after forty-nine to one hundred and seven days. 
The extremely high incidence of jaundice in this 
series: emphasizes the need for a careful and pro- 
longed follow-up of patients receiving plasma 
or blood by transfusion. 

In the past, attempts at experimental transmis- 
sion of infectious hepatitis have been unsuccess- 
ful. Cameron ** and Van Rooyen and Gordon *° 
administered bile, gastric washings and blood 
from patients with jaundice by a variety of routes 
to a variety of animals without being able to 
reproduce the disease. 

Lainer *° administered blood or bile from 
patients with sporadic catarrhal jaundice to a 
series of 15 healthy subjects. No evidence of 
jaundice or of hepatitis appeared in any of them. 
Voegt *7 administered duodenal juice from a 
patient with epidemic hepatitis orally to each of 
4 human volunteers. Serum, plasma or hemo- 
lyzed erythrocytes from patients were injected 
into 6 other volunteers. In 6 of these recipients 
subclinical icterus or other signs of hepatic im- 
pairment developed. Findlay and Martin ** pro- 
duced jaundice in 3 human volunteers by instill- 
ing into the nares nasal washings from patients 
in the preicteric or early icteric stage of jaundice 
following injection of yellow fever vaccine. 
Symptoms appeared in the volunteers after 
twenty-eight, thirty and forty days. A report *° 
has also been made to the effect that a virus has 
been cultivated from the duodenal fluid of patients 
with epidemic hepatitis. 

Andersen,*° of Copenhagen, noted that epi- 
demics of hepatitis, contrary to most epidemics, 
had a greater case incidence in country villages 
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than in urban communities. Jaundice occurs in 
epidemics in pigs, and he was able to transfer 
the disease of pigs through four generations in 
young pigs by feeding infected livers. He also 
produced jaundice in pigs by feeding 50 cc. of 
duodenal bile from human patients with jaundice. 
The incubation period was short, only three to 
four days. Blumer ** reported 2 cases of febrile 
jaundice occurring within five days after the 
patients had eaten roast pork. 

It is generally accepted at the present time ** 
that the infectious nature of epidemic hepatitis 
has been established. Experiments in its trans- 
mission suggest that it is due to a virus, while 
differences in the reported incubation periods and 
in the clinical pictures suggest that there are sev- 
eral viruses which may produce jaundice. The 
period of greatest infectivity apparently is dur- 
ing the prodromal and preicteric stages of the 
disease, and the infectivity may be lost shortly 
after clinical jaundice becomes manifest. Children 
are more susceptible than adults, and only a small 
proportion of the adults in an urban population 
are susceptible. Failure to recognize these rela- 
tionships may be responsible for some of the 
difficulty in the experimental transmission of 
the disease. 

Rapid, simple clinical methods for the recog- 
nition of these hepatotoxic viruses would do much 
to clarify the etiology and diagnosis of hepatitis 
and jaundice. 


ASPIRATION BIOPSY OF THE LIVER 


The study of specimens of liver obtained by the 
routine postmortem use of the viscerotome has 
been of great value in determining the incidence 
and extent of infection with yellow fever in 
South America. 

Similar studies by Roholm and Iversen ** by 
means oi aspiration biopsy of the liver have done 
much to clear up the pathologic picture of acute 
hepatitis.** “Catarrhal jaundice” as used by 
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Virchow * to indicate obstruction of the common 
duct in the course of a “duodenal catarrh,” is 
now generally accepted as a misnomer. Oppor- 
tunities for pathologic examination of the liver 
in cases of this condition have been few. In this 
country Klemperer, Killian and Heyd** were 
the first to emphasize the existence of parenchy- 
mal lesions in the liver. Barber and Osborn * 
and Findlay and Dunlop * have recently reported 
cases of simple jaundice in which they demon- 
strated the presence of acute necrosis of the liver, 

Roholm and Iversen have made routine aspi- 
ration biopsies of the liver in a series of 26 cases 
of sporadic jaundice. They inserted a cannula 
into the liver in the right ninth interspace at the 
posterior axillary line. By means of a record 
syringe pieces of liver 1 to 2 cm. long and 2 mm, 
in diameter were aspirated. They found dis- 
arrangement of the hepatic cells with necrotic 
changes, especially in the centers of the lobules. 
There were mononuclear cell infiltration and in- 
crease of connective tissue around the portal 
spaces and in some of the lobules. 

These studies of Roholm and Iversen have 
been extended by Dible, McMichael and Sher- 
lock *® in a series of 56 cases of acute hepat tis, 
14 of them cases of epidemic hepatitis. ‘he 
jaundice followed arsenotherapy in 35. In the 
remainder the jaundice followed prophylactic use 
of mumps convalescent serum or transfusio1 of 
serum. In all they found degenerative, necrotic 
or autolytic changes in the hepatic cells, especially 
in the center of the lobules. Repeating the biopsy 
after recovery showed that in some cases there 
was complete restitution and that in others acute 
or subacute necrosis (atrophy) or occasionilly 
mild fibrosis or cirrhosis resulted. In no case 
was there evidence of bile stasis, which is 
claimed to occur in catarrhal jaundice. ‘The 
lesions in the liver were similar in all the groups 
of cases studied, but this is not to be taken as 
proof of a common causation of the different 
types of jaundice. 
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Roholm and Krarup,*® on the basis of clinical 
and biopsy studies, advanced the view that 
arsphenamine jaundice is nothing more than epi- 
demic hepatitis in cases in which the resistance 
of the liver to the virus has been reduced by the 
arsphenamine. Similar views have been sug- 
gested by Bergstrand.** The relation of 
arsplenamine to hepatic disease and jaundice has 
been a debated topic for many years. Stokes, 
Ruedemann and Lemon “ in 1920, for example, 
expressed views similar to those here reported. 
This question apparently will not be settled till 
it becomes possbile to determine the role of virus 
infection in hepatic disease with assurance. The 
failure so far to isolate a virus from the liver in 
cases of epidemic jaundice or jaundice due to 
serin may be due to the fact that autopsy ma- 
terial has been used and that the virus has dis- 
appeared from the liver by the time of death. 
Watson ** pointed out that aspiration biopsy 
ear! in the course of the disease may provide a 
means of recovering a virus. 

Swedish investigators** have reported on 
asp'ration biopsy in hundreds of cases and in a 
varicty of hepatic diseases. They have insisted 
that it is a harmless procedure. Care must be 
taken in the selection of cases. The prothrombin 
tin: of the blood must be normal, to guard 
against postoperative hemorrhage. Complete 
bilicry obstruction must be excluded, for injury 
to a bile duct in the presence of such obstruction 
may lead to the development of a biliary 
fistula. Cholangitis, hepatic abscess or other 
source of infection must be avoided. An 
improved biopsy needle has been reported by 
Tripoli and Fader.*® Even under these con- 
ditions Watson reported that in many cases (40 
per cent) it is difficult to obtain satisfactory 
specimens. Once this difficulty is surmounted it 
may be expected that hepatic biopsy will be more 
widely used in the future. 
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LEPTOSPIRAL JAUNDICE (WEIL’S DISEASE) 


In the first World War many cases of Weil’s 
disease were described.“ If trench warfare re- 
turns in the present conflict and troops again 
live in wet, rat-infested trenches, the number of 
cases of leptospiral jaundice will increase. Re- 
ports of such cases to date have been rare.** 

Clapper and Meyers ** reported 13 cases of 
Weil’s disease in civilians and emphasized the 
clinical and laboratory evidence of meningitis and 
of cardiac damage present in addition to the 
jaundice and hepatic damage. Bruno, Wilen 
and Snavely *® reviewed 15 cases observed in 
New Orleans between 1939 and 1941. They 
stressed the fact that the diagnosis is frequently 
missed and that the disease probably is much 
more common than indicated by published 
reports. 

The clinical features of diagnostic significance 
are: (1) an acute infectious disease with sudden 
onset, fever, headache and prostration; (2) 
severe myalgia appearing spontaneously or on 
pressure in the thighs, calves and back; (3) 
signs of hepatic damage; (4) signs of renal 
damage; (5) leukocytosis; (6) epidemiologic 
information as to exposure or occupation. The 
authors reemphasized that if any four of these 
features are present the diagnosis of Weil’s dis- 
ease should be considered. 

Bruno and his associates stressed the menin- 
geal and cardiac features seen in many cases. 
They pointed out that a hemorrhagic diathesis is 
present in many. This presumably is due to a 
toxic effect of the leptospiras on the capillary 
wall, for normal prothrombin values were found 
in cases in which there were hemorrhagic 
changes. They also reported 4 cases in which 
bronchopulmonary features led to the condition’s 
initially being mistaken for hepatitis secondary to 
pneumonia or resulting from treatment with a 
sulfonamide compound. 

The, diagnostic value of specific agglutinins 
against Leptospira icterohaemorrhagiae is gen- 
erally recognized. Bruno and his associates re- 
ported 1 case in which the agglutinins in the 
blood were lost within three years after the 
patient’s recovery. This is not necessarily the 
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case, for Packchanian and Tom reported 8 
cases in which agglutinins were present in the 
blood from two to over twenty years after recov- 
ery from Weil’s disease. 

Larson * reported the preparation of a specific 
immune serum which was of value in treating 
mice infected with Weil’s disease. This serum 
was effective up to the third day of infection but 
was ineffective after the sixth day. More work 
must be done before the serum is available for 
clinical use. The need for early administration, 
moreover, will in many cases lessen its clinical 
usefulness. 

Of even greater interest is the report by 
Heilman and Herrell** that penicillin is of 
value in the treatment of guinea pigs infected 
with Weil’s disease. 


HEPATIC CIRRHOSIS IN MANSON’S 
SCHISTOSOMIASIS 


Hepatic cirrhosis is the end result of infection 
with Manson’s schistosomiasis. The clinical fea- 
tures of the condition have recently been reviewed 
by Koppisch ** and Villela.** Koppisch pointed 
out that Manson’s schistosomiasis is a disease 
of extended geographic distribution and of great 
importance as a cause of chronic illness and death 
within those regions. Africa, northern South 
America and the Caribbean region are the great 
endemic foci. In northern Africa it is found in 
the lower Nile Valley, particularly in the Delta, 
and in the Sudan. It is present along the East 
African coast from Zanzibar to below the Zam- 
besi River. It occurs throughout parts of Tan- 
ganyika, the Belgian Congo and Rhodesia. In 
West Africa it is seen in Senegal and French 
Guinea. There is a small endemic focus in 
Yemen, Arabia. It was estimated in 1937 that 
in Egypt alone there were 3,0C9,000 cases of 
Manson’s schistosomiasis. 

In the New World it occurs in parts of north- 
ern and northeastern Brazil, with a variable in- 
cidence, which in one locality has reached 85.18 
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per cent. In Venezuela its distribution seems to 
be restricted to a limited part of the north central 
zone, where 60 to 80 per cent of the population in 
the valleys near Caracas are infected. The dis- 
ease is fairly common in Dutch Guiana. In 
Puerto Rico, 14.6 per cent of the autopsies per- 
formed in San Juan, a nonendemic center with 
a population of about 170,000, have shown evi- 
dences of the disease. Its incidence is greatest 
among persons in the second and third decades 
of life. It ordinarily affects members of the two 
sexes to about the same extent. 

For the completion of the parasite’s life cycle 
a specific intermediate molluscan host is neces- 
sary. Given suitable climatic and hydrographic 
conditions, a miracidium is hatched when the 
human feces containing ova of Schistosoma 
mansoni reach the water. It swims about until 
it finds a snail of the appropriate species, which 
it parasitizes. Within the snail the miracidium 
undergoes morphologic alterations and great mul- 
tiplication, resulting, at the end of twenty-two to 
thirty-one days, in the emergence of large num- 
bers of fork-tailed cercarias. The disease is 
acquired through exposure to cercarias, usually 
while a person is bathing in an infected stream 
or working in an irrigation canal, but infection 
can also take place through the buccal mucosa 
while one is drinking. 

Spread of the disease can be avoided by: (1) 
curing all who are affected with it, so that no 
more viable ova will pass with their feces; 
(2) preventing the contamination of bodies of 
water with human excreta; (3) exterminating 
the snails or cercarias, and (4) keeping pecple 
away from the sources of infection. One or more 
or all of these methods may be applicable with 
success in a few communities, particularly in 
small ones, but in the larger endemic foci the 
density of the population and the extent of the 
infested territory make these methods impractical 
at the present time. 

The usual route of penetration is through the 
Since the metacercarias are next found in 
the lung, it is clear that in the derma they must 
enter either lymphatics or veins. In man they 
are supposed to enter the veins. 

The course followed by the metacercarias 
seems at all times to be strictly intravascular. 
Those which are not caught and destroyed in 
the pulmonary circulation reach the left side of 
the heart, whence they are ejected with the 
arterial blood to all organs and tissues. Those 
which reach organs and tissues whose venous 
drainage is by way of the portal vein seem to 
be the only ones that survive and establish a 
foothold in the mammalian host. By passing 
from the arterial to the venous side in organs like 


= 
th 
an 
br 
is 
me 
the 
tio 
lea 
of 
de 
me 
fic 
the 
in 
wi 
tio 
git 
de 
tin 
thi 
cal 
int 
pri 
wi 
hey 
pet 
vai 
of 
spl 
ma 
the 
tor 
fall 
: wa 
str 
she 
of 
pat 
we 
ton 
nes 
= syr 
we 
pre 
| ma 
few 
tha 
onl 
the 
nos 
: 
the 
thr 


GREENE—DISEASES OF LIVER AND BILIARY TRACT 355 


the spleen, pancreas, liver, stomach and small 
and large intestine, they reach intrahepatic portal 
branches, where they attain maturity. 

It is probable that in man most of the damage 

is accomplished by the ova. The characteristic 
mode of reaction of the tissues in all organs to 
the presence of these structures is by the forma- 
tion of a pseudotubercle. The presence of ova 
leads to progressive fibrosis of portal spaces and 
of the submucosa of the colon, with ultimate 
development of a portal cirrhosis and spleno- 
megaly if ova continue to be deposited in suf- 
ficie:t numbers over several years. As part of 
the cirrhosis there is portal obstruction, resulting 
in development of a collateral circulation, of 
which an important complication is the forma- 
tion of esophageal varices that not infrequently 
give rise to fatal hemorrhage. The heightened 
blow! pressure in the splenic vein favors the 
dev: opment of sclerotic changes in its wall, at 
timc. with calcification, and in a few cases 
thro nbosis supervenes. 
T .e manifestations of the disease, both clini- 
cal nd anatomic, may conveniently be grouped 
into three stages: (1) an early period, com- 
pris ug penetration of the cercarias, migration 
wit! n blood vessels and maturation in intra- 
hep: tic portal branches; (2) an intermediate 
peri d, of progressive accumulation of ova in 
vari us organs and tissues, and (3) a late period, 
of frank visceral damage, mainly cirrhosis and 
sple: omegaly. 

In man this early period usually is asympto- 
matic, except for itching for a few hours over 
the parts exposed to the infested water. A his- 
tory of well defined itching following a person’s 
falling into, or bathing in, a stream should al- 
ways bring to mind this disease, and if the 
stream is known to be infested such a history 
should be taken as strong presumptive evidence 
of infection’s having actually taken place. Some 
patients complain of anorexia, weakness, loss of 
weight, headache, nausea, vague intestinal symp- 
toms, looseness of the bowels and either feverish- 
ness or short accessions of high fever. These 
symptoms have their onset a few days to two 
weeks after exposure, and not all of them may be 
present at a given time. Unfortunately, these 
manifestations have so far been studied in but 
few cases, and, furthermore, it seems probable 
that they are present in the heavier infections 
only. Before ova begin to pass with the feces, 
there are no sure means of establishing the diag- 
nosis. 

The intermediate stage is taken to begin with 
the onset of oviposition, on or about the fortieth 
day after exposure. By this time wandering 
through the body has come to an end, and the 


~ 


worms have reached maturity. The first well 
defined symptoms of this stage are accompanied 
by an abrupt onset with fever, accompanied or 
not by a chill, with a remittent or intermittent 
course and the temperature reaching 102 or even 
104 F. daily. The duration is at least two or 
three weeks, probably longer when not cut short 
by treatment with fuadin. The fever is accom- 
panied by the usual symptoms of a febrile proc- 
ess, by generalized or localized abdominal dis- 
comfort, with or without pain, which may be 
colicky, by nausea, vomiting, abdominal disten- 
tion, dysentery, urticaria and cough, which can 
be hacking and persistent. Physical examina- 
tion may disclose patchy areas suggestive of 
bronchopneumonia and enlargement of the spleen 
and liver. There may be a severe eosinophilia 
with a low, normal or elevated leukocytic count. 

Frequently there is nothing very characteristic 
about the disease during the early part of this 
stage, and the spleen and liver may not be pal- 
pable tor a number of years after the onset. 
However. given a case with the geographic 
possibility of infection, diarrhea with blood in 
the stools and obscure abdominal symptoms, this 
disease must be included in the differential diag- 
nosis. In the earlier stages of the disease eosino- 
philia is frequent, and its presence is of great 
value in calling the observer’s attention to a 
parasitic illness. Not enough emphasis can be 
laid on the importance of establishing the diag- 
nosis at this stage, and the earlier the better. 
Failure to do this and to carry on treatment with 
fuadin will seal the patient’s fate or condemn 
him to prolonged ill health. 

In the late stage the clinical picture is domi- 
nated by the manifestations of cirrhosis with 
splenomegaly, ascites, anemia and cachexia. 
Diarrhea may still occur in bouts, but it may be 
absent for long periods. Vague abdominal symp- 
toms and pain of variable intensity referred to 
some part ‘of the colon usually persist. At any 
time during this stage there may come accessions 
of fever lasting from a few days to several weeks. 
Eosinophilia may persist in some cases, while in 
others it is lacking. Ova are often absent from 
the stools, mainly owing to the fact that the 
disease has lasted for many years and the num- 
ber of ovipositing worms has become greatly re- 
duced. The clinical picture may be the exact 
duplicate of Laennec’s cirrhosis,*** or it may 
mimic the Banti syndrome when there is anemia 


53a. Jaffe, R.: Was lehrt uns die Bilharziazirrhose 
in bezug auf die Probleme der Leberzirrhose, Schweiz. 
med. Wehnschr. 72:1149 (Oct. 17) 1942; General 
Considerations on Pathogenesis: Syphilitic Aortitis, 
Myocarditis, Hepatic Cirrhosis, J. Lab. & Clin. Med. 
29:139 (Feb.) 1944. 
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with leukopenia. Hematemesis is of frequent 
occurrence and may be the first indication of 
cirrhosis; not infrequently it is the immediate 
cause of death. The diagnosis at this stage de- 
pends on the clinical history, on the presence of 
eosinophilia, on repeated search for ova in the 
stools by means of methods ot concentration 
and, lastly, on exploratory laparotomy with 
biopsy of the liver. 

Once cirrhosis is well developed, it is prob- 
able that the establishment of the diagnosis be- 
comes of little more than academic interest. 
Certainly, some symptoms, like those of colitis, 
may be favorably influenced by judicious treat- 
ment even in the presence of far advanced cir- 
rhosis, but practically no effect will be exercised 
on the hepatic process, which will continue to 
progress relentlessly even after the parasites are 
destroyed. 

The liver may be large, small or of normal size. 
It is always dense and pale, with a surface that is 
usually finely nodular and only exceptionally 
coarsely nodular. On section the principal char- 
acteristic is the concentration of the fibrosis 
about the larger portal branches. When this 
feature is well developed there are distinct col- 
lars of white or pink connective tissue about these 
veins—the so-called pipestem type of cirrhosis. 
Microscopically, there is diffuse scarring of the 
portal spaces, with formation of pseudotubercles 
about ova, diffuse and focal infiltration with 
lymphocytes, plasma cells and eosinophils and 
more or less pigmentation of the Kupffer cells 
and phagocytes in the periportal tissues with 
finely divided brown pigment. 

The spleen may not be enlarged, even when 
there is advanced cirrhosis, but this is exceptional, 
splenomegaly being the rule. In the late stage 
the spleen is characterized by a diffuse fibrosis 
of the pulp, which ultimately results in great 
reduction in the number of cells in the cords 
and a diminution in the size and number of 
lymphoid follicles. Brown pigment is usually 


found in the reticuloendothelial cells of the or-’ 


gan. 

The ultimate cause of death is hematemesis due 
to a ruptured esophageal varix in one third of 
the advanced fatal cases, cachexia due to cir- 
rhosis in another third and complications in the 
remainder. The studies of Koppisch show that 
schistosomiasis is the cause of hepatic cirrhosis 
in fully one third of the cases encountered in 
Puerto Rico. Because of the characteristic patho- 
logic picture, aspiration biopsy, if feasible in such 
cases, would seem to be of value in differential 
diagnosis, as Villela has emphasized the impor- 
tance of postmortem viscerotomy in the study of 
the epidemiology of this disease. 


ARCHIVES OF ‘INTERNAL MEDICINE 


AMEBIC HEPATITIS AND HEPATIC ABSCESS 


Amebic dysentery is one of the most important 
of the tropical diseases which may be expected to 
be of military and postwar significance. A dis- 
cussion of amebic dysentery is without the scope 
of this review. Its chief complication, amebic 
hepatitis and hepatic abscess, has been the sub- 
ject of a comprehensive review by Ochsner and 
DeBakey.** In this monograph they present an 
analysis of 181 personal cases together with a 
review of the literature containing over 400 
references. 

Ochsner and DeBakey began by pointing out 
the fallacy in considering amebiasis a tropical dis- 
ease. Endamoeba histolytica is ubiquitous and 
has been found in all parts of the world. While 
it has been generally accepted that 5 to 10 per 
cent of the population in this country harbor the 
parasite, recent surveys suggest that the true 
average incidence may be as high as 20 per 
cent. 

The incidence of hepatic complications in cases 
of intestinal amebiasis varies greatly, depending 
on the material studied. According to Ochsner 
and DeBakey it is approximately 4 to 5 per cent. 
On the basis of these figures they calculated that 
20,000,000 to 25,000,000 people in this country 
are infected with pathogenic amebas and that the 
potential number with hepatic complications is 
approximately 1,000,000. The importance of 
this problem, especially from the standpoint of 
public health, is obvious. 

Curiously, sex is an important factor in the 
development of this condition, for 83.9 per cent 
of patients with intestinal amebiasis are males, 
and 86.7 to 95.1 per cent of those in whom the 
hepatic complications develop are males. Most 
of the patients were seen in the third, fourth and 
fifth decades of life. 

In the pathogenesis of amebic hepatitis it is 
agreed that amebas reach the liver from the pri- 
mary focus in the intestine through the portal 
vein. There they lodge in the smaller portal 
radicles, where they produce thrombosis with 
infarction and consequent focal necrosis. These 
areas characteristically appear in the portal 
spaces and extend peripherally toward the cap- 
sule, thus paving the way for the cytolytic ac- 
tivity of the amebas to produce lysis and destruc 
tion of the involved hepatic parenchyma. In this 
early phase of amebic hepatitis a balance exists 
between regression toward healing, with replace- 
ment by scar tissue, and progression toward sup 
puration and abscess. The balance between thest 


54. Ochsner, A., and DeBakey, M.: Amebic Hepatitis 
and Hepatic Abscess: An Analysis of One Hundred 
and Eighty-One Cases with Review of the Literature, 
Surgery 13:460 (March) ; 612 (April) 1943. 
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two processes is determined by such predisposing 
factors as the relative resistance of the host and 
the virulence and number of the invading amebas. 
The presence of pathogenic bacteria, alcohol, 
traunia and other detrimental agencies also con- 
tributes to the formation of an abscess. 

The typical abscess is filled with the character- 
istic chocolate sauce pus. Amebas may be found 
in the pus but are more frequently found in the 
cecuin and ascending colon. Venous blood from 
this area drains through the superior mesenteric 
vein to the right lobe of the liver. This appar- 
ent!) explains why the majority of abscesses are 
single (65 to 88.6 per cent) and occur in the 
right lobe of the liver (84.7 to 96.3 per cent). 

The clinical manifestations at the onset of 
hepatic abscess vary considerably. Usually they 
come on early, in the first three months of the 
cour-e of an amebic dysentery, but may be acute, 
sub: ute or insidious in development. The most 
imp ‘tant systemic manifestation of hepatitis or 
absc ss was fever, which usually was of low grade 
and intérmittent. This was present in 84.5 per 
cent of the cases. Weakness, loss of weight, 
ano:-xia, diarrhea, chills and profuse perspi- 
rati 0, nausea and vomiting were less frequently 
obs‘: ved. Jaundice was observed in 10.5 per 
cent of the cases. Diarrhea was present in 25.4 
per ent of the cases, and a history of antecedent 
diar) hea could be obtained in only 67.2 per 
cent of these cases. 

Te earliest and most constant local manifes- 
tations of amebic hepatitis are pain and tender- 
ness in the region of the liver. This was present 
in 80.7 per cent of the cases. Clinically recog- 
nizale enlargement of the liver was present in 
72.9 per cent. 

Laboratory findings include a moderate 
leukocytosis with an average count of 16,460 in 
this series. The majority of the patients showed 
a secondary anemia, which was more pronounced 
in those with chronic involvement. The fre- 
quency with which amebas are demonstrated in 
the stools varies with the technic of the examiner 
and the number of examinations made. Ochsner 
and DeBakey reported that amebas were found in 
36.4 per cent of their cases. 

Roentgenography is one of the most important 
and dependable laboratory procedures in the 
diagnosis of amebic abscess of the liver. The 
elevation and immobility of the diaphragm fre- 
quently are characteristic. In cases of uncom- 
plicated abscess of the liver a distinct bulging of 
the diaphragm may be observed pointing upward 
into the lower pulmonary field in both the ante- 
roposterior and the lateral roentgenograms. A 
positive diagnosis was made by roentgenography 
in from 69 to 100 per cent of the cases, depending 


on the particular series reported. Ochsner and 
DeBakey reported a positive diagnosis in 88 per 
cent of their cases. 

The diagnosis of amebic hepatitis and hepatic 
abscess is not difficult if the conditions are kept 
in mind and the clinical manifestations and re- 
sults of laboratory examinations accorded due 
consideration. An amebic hepatitis should always 
be considered when a patient has low grade daily 
remittent or intermittent fever, pain and tender- 
ness over the liver, moderate leukocytosis with- 
out a concomitant proportionate increase in poly- 
morphonuclear leukocytes and E. histolytica in 
the stools. Such a clinical picture during or 
shortly after an attack of amebic dysentery more 
strongly indicates the presence of amebic 
hepatitis. However, it should be realized that 
even in the absence of intestinal manifestations 
the condition should be considered, repeated 
examinations of stools should be done and every 
atfempt should be made to confirm or exclude 
the diagnosis of amebic hepatitis. The signifi- 
cance of early recognition of this condition has 
been emphasized repeatedly and lies in the fact 
that the institution of appropriate therapy during 
this presuppurative stage may prevent progres- 
sion to abscess formation. 

Whereas there is some variation in the clinical 
manifestations of amebic abscess of the liver de- 
pending on the chronicity of the process, persis- 
tent hepatomegaly, pain and tenderness over the 
hepatic area with occasional radiation to the 
shoulder, and a daily remittent or intermittent 
fever of moderate degree are fairly constant 
manifestations. The presence of these symptoms 
and signs should always suggest the possibility of 
an amebic abscess. Anorexia, loss of weight and 
strength, nausea and vomiting, profuse perspira- 
tion and disturbed slumber are less constantly 
observed, but their presence lends further sup- 
port to the diagnosis. The presence of an ante- 
cedent dysentery is confirmatory evidence, but 
its absence is not refutatory. It will be recalled 
that from one third to almost one half of the 
patients gave no history of a previous dysentery. 
The diagnosis is supported further by a mild 
leukocytosis without a disproportionate increase 
in polymorphonuclear leukocytes. If, in addition 
to such a clinical picture the characteristic fluoro- 
scopic and roentgenologic findings previously de- 
scribed are present, the diagnosis of amebic 
hepatic abscess is justified. The demonstration 
of active or encysted forms of E. histolytica is 
corroborative evidence, but their absence does not 
exclude the diagnosis. 

It must be realized, of course, that whereas 
these findings justify the diagnosis of amebic 
hepatic abscess, its establishment depends on the 
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demonstration of the characteristic chocolate 
sauce pus. Herein lies the diagnostic importance 
of exploratory aspiration. However, the pro- 
cedure should not be performed without thorough 
cognizance of its possible dangers. Of these the 
most important are (1) hemorrhage and (2) 
extension of infection. Various investigators 
have directed attention to the possibility of 
hemorrhage and have reported cases in which 
this dangerous complication followed exploratory 
aspiration of an amebic abscess of the liver. The 
danger of hemorrhage may be almost entirely 
avoided by administering emetine for several days 
preceding the aspiration and thus controlling the 
associated hepatitis. Extension of infection is 
another danger which deserves special consider- 
ation, since it is not always possible to determine 
clinically whether an amebic hepatic abscess is 
sterile or contains pyogenic organisms. The 
latter possibility should always be assumed and 
the aspiration performed in such a manner tlfat 
an uninvolved portion of the peritoneum or the 
pleural cavity is not traversed by the aspirating 
needle. Obviously this is not always possible, 
but it should be kept in mind during the at- 
tempted aspiration. It should be realized also 
that this is not as difficult in the presence of an 
enlarged liver containing an abscess as under 
normal conditions, for with the former the ana- 
tomic relationships have been changed. 

These hazardous possibilities, hemorrhage and 
extension of infection, may be avoided largely by 
preaspiration therapy with emetine, the type of 
needle employed, the technic of aspiration and 
the performance of the procedure in the operating 
room under absolutely aseptic precautions. 
Emetine hydrochloride should be administered 
for at least two to four days prior to aspiration 
in 1 grain (0.06 Gm.) doses daily. By employ- 
ing a needle not longer than 10 cm. with a caliber 
not greater than 2 mm. the danger of puncturing 
a large vessel is minimized. Ochsner and 
DeBakey expressed preference for a short, bev- 


eled needle or a trocar type with a short, fairly 


blunt point. The procedure should always be 
performed in the operating room, first, because 
aseptic precautions are likely to be greater and, 
second, because if the abscess is found to be 
secondarily infected open drainage can be done 
immediately. The latter possibility can be readily 
determined by making an immediate smear of 
the aspirated pus, which will reveal on micro- 
scopic examination the presence of large numbers 
of bacteria and leukocytes in cases in which sec- 
ondary infection is present. Whereas general 


anesthesia can be employed, local infiltration 
analgesia with 1 per cent procaine hydrochloride 
solution is preferable. 


Nicking the skin at the 
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contemplated site of puncture with a bistoury 
will facilitate insertion of the needle. 

The cutaneous site of puncture and the direc- 
tion of the introduction of the needle depend 
largely on the clinical and roentgenologic find- 
ings. Accordingly, in the presence of localizing 
signs and pointing of the abscess the needle 
should be introduced directly over the mass or at 
the site of greatest tenderness. However, if no 
localizing signs are present the roentgenograms 
may be of guiding significance. Thus in a case 
in which the lateral roentgenogram demonstrates 
the abscess in the anterior portion of the liver the 
needle may be inserted just below the anterior 
costal margin about 5 to 6 cm. lateral to the mid- 
line and directed superiorly and posteriorly. On 
the other hand, if the lateral roentgenogram re- 
veals posterior localization of the abscess the 
needle should be introduced below the costo- 
phrenic angle and directed superiorly and an- 
teriorly. However, in those cases in which the 
abscess is located more anteriorly near the dome 
of the liver, as occurs most frequently, avoidance 
of the pleural and peritoneal cavities may be ac- 
complished best by inserting the needle in the 
ninth or tenth intercostal space in the antevior 
axillary line and directing it superiorly, med ally 
and slightly posteriorly. Occasionally it may be 
necessary to puncture the liver in several dif- 
ferent directions before pus is encountered. If 
multiple punctures are necessary it is extreniely 
important to remove the needle entirely be ore 
reintroducing it in a different direction rather 
than changing its direction while the needle is 
still at its original site. In this way extensive 
injury to the friable parenchyma of the liver may 
be prevented. Yater °° has emphasized the value 
of hepatosplenography with colloidal thorium 
dioxide when an abscess in the liver cannot be 
localized by ordinary roentgenograms. 

The treatment of hepatic abscess in the past 
may be divided into three main periods: 1. The 
first was the period of purely medical treatment, 
during which evacuation of the purulent collec- 
tion was allowed to take place spontaneously. 
The mortality during this period, which em- 
braced the history of medicine up to the 
sixth decade of the eighteenth century, 
was 80 per cent. 2. The second epoch 
may be said to be limited to the short period 
from 1860 to the early 1870’s, during which 
early exploration with the aspirator gradually 


~ 55. Meredith, R. H.; Cooper, L. F., and Yater, 
W. M.: Thorotrast Hepatosplenography as Diagnostic 
Aid in Solitary Liver Abscess: Report of Four Cases, 
M. Ann. District of Columbia 11:382 (Oct.) 1942 
Yater, W. M., and Coe, F. O.: Ten Years’ Experience 
with Thorotrast Hepatosplenography, Ann. Int. Med 
18:350 (March) 1943. 
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became the rule of practice, to be followed by re- 
peated explorations and finally cautious opening 
with trocars or caustic pastes or by means of 
small incisions. 3. The third period begins with 
the 1870’s, when the Listerian discovery made 
surgeons bolder in opening tiic peritoneal and 
pleural cavities in an effort to evacuate the 
abscess early. During this period the trocar 
gradually yielded to the knife and the rule of 
surgical practice consisted of immediate evacu- 
atior’ by free incision regardless of situation or 
quantity of pus. That the mortality during this 
period was still extremely high is shown by the 
report on 182 patients admitted to the Charity 
Hospital in New Orleans during the ten year 
perid 1884 to 1894, among whom there were 
87 | or 42.56 per cent) deaths. 4. The combi- 
naticn of treatment with emetine plus aspiration 
may be considered as inaugurating the fourth, 
and most important, period in the treatment of 
ame ic hepatitis and hepatic abscess. 

F netine is preferably administered subcu- 
tanc usly as emetine hydrochloride in daily 
dosc- of 0.065 Gm. (1 grain) until 0.39 to 0.65 
Gm. (6 to 10 grains) has been given. Because 
of it toxicity in excessive dosages and its cumu- 
lativ action the noxious effects of this drug 
shot.d be realized and considerable care exer- 
cise’ in its use. Experimental investigators 
hav: shown that it is essentially a protoplasmic 
pois.n with an apparent selective action on mus- 
cle. The danger of administering the drug in 
excessive dosage or over prolonged periods is 
indicated by the pronounced degenerative 
changes produced in the cardiac musculature. 
Clinical manifestations of its toxicity consist of 
severe diarrhea, nausea and vomiting, profound 
prostration, cardiac arrhythmia and failure, mus- 
cular pains and weakness, especially in the ex- 
tremities. The maximum amount of emetine 
that should be given over any period of time 
should not exceed 10 mg. (% grain) of emetine 
hydrochloride per kilogram of body weight. 
Accordingly, for a patient weighing 150 pounds 
(about 68 Kg.) this would be about 0.65 Gm. 
(10 grains). Other amebicides, such as acetar- 
sone, carbarsone, treparsol (the sodium salt of 
3-formylamino-4-oxyphenylarsinic acid) chinio- 
fon, vioform, and diodoquin (5,7-diiodo-8-hy- 
droxyquinoline), which are safer and more 
efficient in the treatment of intestinal amebiasis, 
are not considered desirable in the treatment of 
amebic hepatitis and hepatic abscess because 
they are not as effective in these conditions as 
emetine and because they are toxic to the liver. 
However, immediately after completion of ther- 
apy of the hepatic condition the patient should 
be given a course of therapy for the intestinal 


amebiasis. While this frequently cannot be 
demonstrated clinically, it should be assumed to 
exist once the diagnosis of amebic hepatitis and 
hepatic abscess has been established. Moreover, 
the therapy employed for the latter should not 
be considered adequate for the treatment of the 
intestinal infestation. For this reason a separate 
and different type of therapy should be employed 
for the intestinal amebiasis. 

Aspiration is the procedure of choice in cases 
in which evacuation of the abscess becomes nec- 
essary. In such cases, however, it should be 
realized that the preliminary administration of 
emetine is important. In the Tulane surgical 
service, emetine hydrochloride is administered 
routinely in daily doses of 0.065 Gm. (1 grain) 
for two or four days preceding the aspiration. 
Because the majority of amebic abscesses of the 
liver are sterile and because of the prognostic 
and therapeutic importance of this fact, every 
attempt should be made to maintain this sterility. 
The evacuation of such an abscess by open drain- 
age is invariably followed by secondary infec- 
tion, and the morbid consequences of this de- 
velopment have been previously emphasized. It 
is possible to evacuate the abscess and simul- 
taneously maintain its sterility only by closed 
drainage. In the series of Ochsner and DeBakey 
open drainage was used in 80 cases, with a 
mortality of 22.1 per cent, and conservative 
therapy in 83, with 3 deaths, a mortality of only 
3.6 per cent. Aspiration was performed with- 
out preliminary administration of emetine in 2 
of these fatal cases, and within a relatively short 
period following the procedure manifestations of 
shock developed and the patients died. The other 
patient was treated with emetine and chiniofon 
by the medical service for almost three weeks, 
and no attempt was made to drain the hepatic 
abscess. At autopsy a huge hepatic abscess, 
measuring ‘approximately 20 cm. in diameter, 
was found, in addition to several smaller ab- 
scesses. Ochsner and DeBakey expressed the 
firm conviction that these 3 tragedies could have 
been averted, the first 2 by preliminary adminis- 
tration of emetine and the third by aspiration of 
the abscess in addition to the use of emetine. 

As previously emphasized, the procedure of 
aspiration should be performed in the operating 
room because the facility and reliability of strict 
asepsis are probably greater and because open 
drainage can be done immediately if the abscess 
is found to be secondarily infected. This may 
be determined readily by an immediate smear of 
the aspirated pus, which in cases of secondary 
infection would reveal on microscopic exami- 
nation the presence of large numbers of bacteria 
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and leukocytes. The technic of aspiration has 
been described, and the procedure is performed 
in a similar manner for both diagnostic and 
therapeutic purposes. The administration of 
emetine should be continued after closed drain- 
age of the abscess until 0.39 to 0.65 Gm. (6 to 
10 grains) has been given. It is considered 
unnecessary as well as undesirable to introduce 
any substance into the abscess cavity, as the use 
of irrigating solutions of amebicides has been 
found to be valueless. 

This last statement of Ochsner and DeBakey 
summarizes past experience in the treatment of 
amebic abscesses of the liver which have become 
secondarily infected. Recently Noth and Hirsh- 
feld °° reported the aspiration of such an amebic 
abscess that was infected with beta hemolytic 
streptococci of group G. They inserted a small 
ureteral catheter through the aspirating needle 
and used it to inject penicillin into the cavity 
of the abscess. Twenty-five thousand units of 
penicillin was injected every four hours for eight 
doses. The dose was then progressively de- 
creased to 5,000 units every four hours. Injec- 
tions of penicillin were maintained for fifteen 
and a half days, and a total of 830,000 units was 
administered. With this treatment the patient 
became afebrile and asymptomatic and recovery 
was uneventful. 


HEPATIC DAMAGE FROM TANNIC ACID 


One of the important medical problems of the 
war has been the treatment of burns. Several 
papers, including those of Wilson, Macgregor 
and Stewart *7 and McClure and Lam,** have 
called attention to the importance of hepatic 
necrosis in cases of severe burns. Jaundice is 
of bad prognostic omen in such cases. Wells, 
Humphrey and Coll *® were the first to incrimi- 
nate the then popular tannic acid therapy as the 
causative agent in the hepatic necrosis. 

Patients treated with tannic acid had marked 
elevation of the icterus index, decreased plasma 
prothrombin and strongly positive reactions to 


56. Noth, P. H., and Hirshfeld, J. W.: Amebic 
Abscess of the Liver with Secondary Infection: Local 
Treatment with Penicillin, J. A. M. A. 124:643 (March 
4) 1944, 

57. Wilson, W. C.; Macgregor, A. R., and Stewart, 
C. P.: Clnical Course and Pathology of Burns and 
Scalds Under Modern Methods of Treatment, Brit. J. 
Surg. 25:826 (April) 1938. 

58. McClure, R. D., and Lam, C. R.: Problems in 
Treatment of Burns: Liver Necrosis as Lethal Factor, 
South. Surgeon 9:223 (April) 1940. 

59. Wells, D. B.; Humphrey, H. D., and Coll, J. J.: 
Relation of Tannic Acid to Liver Necrosis Occurring 
in Burns, New England J. Med. 226:629 (April 16) 
1942. 
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cephalin flocculation tests. These tests of hepatic 
function elicited a normal response in patients 
treated with plain petrolatum. 

Several investigators studied the problem ex- 
perimentally. Forbes and Evans * showed that 
subcutaneous .administration of tannic acid to 
rats resulted in hepatic necrosis. Cameron, Mil- 
ton and Allen ® found that tannic acid had an 
injurious effect on the livers of a variety of 
experimental animals and were able to demon- 
strate the absorption of tanic acid from burnt 
surfaces. Clark and Rossiter ®? showed that, in 
addition to the microscopic evidence of hepatic 
necrosis, functional impairment could be demon- 
strated by galactose tolerance tests. Additional 
detailed and confirmatory studies showing the 
poisonous effect of tannic acid on the liver and 
the changes in that organ after treatment of ex- 
perimental burns with tannic acid have been 
reported by Hartman and Romence * and by 
Baker and Handler.** 

The present consensus ® is that the usc of 
petrolatum or boric ointment gauze in the treat- 
ment of severe burns is preferable to applica- 
tion of tannic acid or other coagulation methods. 


INDUSTRIAL POISONS AND DAMAGE TO THE L!VER 


Numerous chemicals used in industry have a 
toxic effect on the liver. These have been dis- 
cussed by Ottenberg and Spiegel. The exicen- 
cies of war cause a demand for numerous chemi- 
cals not commonly used in civilian industry 

Trinitrotoluene is one of the outstanding com- 
pounds in this class. During the last war it, 
together with the closely related nitrophenols 
(trinitrophenol [picric acid], etc.), was respon- 
sible for a great many cases of industrial poison- 
ing and of toxic jaundice.** Evans has 


60. Forbes, J. C., and Evans, E. I.: Tannic Acid and 
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61. Cameron, G. R.; Milton, R. F., and Allen, J. W.: 
Toxicity of Tannic Acid: Experimental Investigation, 
Lancet 2:179 (Aug. 14) 1943. 

62. Barnes, J. M., and Rossiter, R. J.: Toxicity 
of Tannic Acid, Lancet 2:218 (Aug. 21) 1943. Clark, 
E. J., and Rossiter, R. J.: Liver Function in Rabbits 
After Injection of Tannic Acid, ibid. 2:222 (Aug. 21) 
1943. 

63. Hartman, F. W., and Romence, H. L.: Liver 
Necrosis in Burns, Ann. Surg. 118:402 (Sept.) 1943. 

64. Baker, R. D., and Handler, P.: Animal Experi 
ments with Tannic Acid, Ann. Surg. 118:417 (Sept.) 
1943. 

65. McClure, R. D.: Personal communication to the 
author. 

66. Voegtlin, C.; Hooper, C. W., and Johnson, J. M.: 
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Prevention, Hygienic Laboratory Bulletin 126, United 
States Treasury Department, Public Health Servite 
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reported 7 cases of toxic necrosis of the liver 
with jaundice, with 2 fatalities, in British muni- 
tion workers. Palmer, McShane and Lipman * 
reported 3 cases, with recovery in all. The 
jaundice came on suddenly and_insidiously. 
Anorexia, nausea, vomiting and epigastric dis- 
tress sometimes preceded the jaundice but some- 
times appeared at the same time. 

All the studies dealing with trinitrotoluene 
poisoning ®° have emphasized the importance of 
prevention of this disease by careful selection of 
workers and constant supervision of the condi- 
tions of their employment. The last include 
wearing of freshly laundered uniforms, an obliga- 
tory shower bath at the end of the work period, 
improved ventilation and use of respirators in 
some situations. Even with care there still may 
be «xcessive exposure to dust and fumes. The 
dificrence between the numbers of cases of 
pois ning reported at the present time and those 
reported during the past war is a measure of 
the value of these preventive measures. 

lorinated hydrocarbons produced chemically 
by the chlorination of naphthalene and diphenyl 
and known by the trade name of Halowax are 
use’! extensively in the insulation of certain types 
of e. ectrical cables. Workers handling Halowax 
acquired a characteristic type of dermatitis, 
which was described in Germany in 1927 7° and 
by Schwartz ™ in this country. 

Since the war a great deal of Halowax has 
been used in the manufacture of special electrical 
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cables used on shipboard. Good and Pensky 
have reviewed the extensive literature dealing 
with Halowax acne or “cable rash” that has 
appeared in consequence. The patients seen by 
Good and Pensky were exposed primarily to 
dust, and only a dermatitis developed. They 
ertcountered no cases of jaundice, and tests of 
hepatic function gave normal results. Schwartz ** 
pointed out that jaundice and damage to the 
liver do occur among workers exposed to fumes 
of Halowax, but detailed reports are not yet 
available on cases of jaundice following poison- 
ing by Halowax. I have encountered a number 
of such cases, and the clinical picture is that of 
an acute or subacute toxic jaundice, which may 
develop insidiously. Again the importance of 
preventive measures must be emphasized. 
Tetrachlorethane is another toxic organic 
solvent which has been extensively used in indus- 
try during the war. Gurney” has described 
the medical measures taken in one plant to fur- 
ther the early recognition or prevention of poi- 
soning and hepatic damage. Of a group of 277 
employees, 75, or 27.1 per cent, had such symp- 
toms or complaints as headache, giddiness, 
anorexia and nausea associated with exposure to 
the fumes of tetrachlorethane. Fifty-five, or 19.8 
per cent, of these employees had enlargement of 
the liver. Only 6 had sufficient hepatic damage to 
produce clinical jaundice. Clinical recovery was 
prompt in all patients on removal from exposure 
to the gas and on standard treatment. Gurney 
stressed: (1) hygienic and preventive measures 
for reducing the exposure to toxic materials; 
(2) frequent physical examination, with 
emphasis on the size of the liver and clinical evi- 
dence of jaundice, and (3) widespread use of a 
few simple laboratory tests for hepatic injury. 
The laboratory tests were selected for their ease 
of application to large numbers of employees. 
That the tests took a minimum of the employees’ 
time and required no special preparation and 
could be done with limited laboratory equipment 
were the chief factors in their selection. The 
tests used were those for bile and urobilinogen 
in the urine and determination of the icterus in- 
dex and the cephalin flocculation test of the 
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158 (May 15) 1943; footnote 71. ° 
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serum. My personal experience has confirmed 
the report of Gurney as to the usefulness of 
these tests in selecting patients for intensive 
study. 


INTESTINAL OBSTRUCTION FROM GALLSTONES 


Intestinal obstruction from gallstones has been 
the subject of comprehensive reviews by Foss 
and Summers* and Hinchey.”* The spon- 
taneous formation of a fistulous opening be- 
tween the gallbladder and some portion of the 
intestinal canal is not an infrequent complication 
of cholecystitis, though statistical studies of its 
exact frequency are not available. When such 
an internal biliary fistula forms, any gallstones 
present in the gallbladder tend to be evacuated in- 
to the bowel. In 176 cases of cholecystoenteric 
fistula studied by Wakefield, Vickers and Wal- 
ters * gallstones produced an intestinal obstruc- 
tion in but 10. According to Foss and Sum- 
mers,”° this accident happened in only 0.3 per 
cent of the cases of disease of the gallbladder and 
bile ducts which had been observed by him. 
Other reports in the literature indicate that gall- 
stones are responsible for from 1 to 6 per cent 
of cases of intestinal obstruction. Hand and 
Gilmore ** collected reports of 12,153 cases of in- 
testinal obstruction from the literature and found 
that gallstones were responsible for the obstruc- 
tion in 208 cases, or 1.7 per cent. 

Such cases are being recognized with increas- 
ing frequency, for von Wagner” in 1914 re- 
ported finding 334 cases in the literature. 
Moore *° in 1925 reported 400 cases, while Foss 
and Summers ** collected records of 140 other 
cases reported since then. The symptoms are 
variable. From 46% to 50% per cent of the 
patients give a history indicative of chronic dis- 
ease of the gallbladder or suggestive of biliary 
colic. In 15 per cent of the cases reported by 
Foss the patients gave no history of previous 
ill health or indigestion. Approximately one 


third (32 per cent) give a history of an attack: 


of epigastric pain sufficiently different from the 
previous biliary colic that it could be ascribed 
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to perforation of the gallbladder or to passage of 
stones into the intestine. 

Once in the intestine, small stones pass 
through the bowel and are evacuated without 
further incident. Stones large enough to pro- 
duce ileus produce variable symptoms, depend- 
ing on the site of the obstruction. Foss and 
Summers * reported that in 83 per cent of their 
cases with ileus the stone had lodged in the 
ileum and in 59 per cent it was in the terminal 
portion of the ileum, i. e., within 12 inches (30 
cm.) of the ileocecal valve. According to Hin- 
chey, 50 per cent of the patients give a recur- 
rent history of obstructive symptoms, apparently 
associated with passage of the stone along the 
intestine. 

The preoperative diagnosis is greatly facili- 
tated by proper roentgenologic examination, 
Rigler, Borman and Noble stressed the im- 
portance of (1) roentgenologic evidence of ob- 
struction as demonstrated by scout films of the 
abdomen and (2) direct visualization of the 
stone, though, as Hinchey observed, it may be 
seen but is not always identified as a gallstone. 
If a Miller-Abbott tube has been passed success- 
fully to deflate the obstructed bowel, the intro- 
duction of a small amount of thin barium sul- 
fate solution may delineate the impacted stone. 
This is a safer diagnostic procedure than is the 
oral administration of barium sulfate. The 
demonstration of a cholecystoenteric fistula like- 
wise is a valuable confirmatory sign in a case 
suspected to be one of intestinal obstruction due 
to gallstones. The biliary radicles may be out- 
lined by gas in the ducts, or the fistula and 
biliary tree may be outlined by the regurgitation 
of barium sulfate from the intestinal canal. 

Treatment is primarily surgical. Wangen- 
steen ** and Owens ** reported cases in which de- 
compression of the bowel with a Miller-Abbott 
tube relieved the symptoms of obstruction and 
the gallstone was passed by rectum shortly 
thereafter. This fortunate response is not the 
rule, for Hinchey and Hand reported cases in 
which the obstruction was not relieved by in- 
tubation. 

Many of the patients are advanced in years, 
the average age in different series varying from 
62 to 66. In a large proportion of cases either 
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the diagnosis is not made er the decision to 
operate is reached only after a considerable delay. 
It therefore is not surprising that the operative 
mortality is about 50 per cent. 

Early diagnosis and prompt surgical inter- 
vention give the greatest promise for a reduction 
in mortality. Search should always be made for 
further stones in the bowel, for numerous cases 
have been reported of recurrent obstruction 
from multiple gallstones in the intestine. It is 
still too soon to tell if the present vogue for the 
use of sulfanilamide crystals in the peritoneal 
cavity will reduce the operative mortality in 
cases of this type. Mastin ** made the worth 
while suggestion that the risk of peritonitis from 


84 Mastin, E. V., in discussion on Foss and Sum- 
mers.”5 


leakage of the suture line in the ileum may be 
obviated by delivering the loop of ileum contain- 
ing the gallstone outside the abdomen and main- 
taining this exteriorization until the danger of 
leakage from the suture line is past. 

The management of the biliary fistula should 
be regarded as a separate surgical problem from 
the relief of the intestinal obstruction. A chole- 
cystocolic fistula is particularly likely to give 
rise to cholangitis, and its early closure is advo- 
cated.*7 When the biliary fistula is to the 


stomach, duodenum or jejunum, it is agreed that 
intervention frequently is unnecessary. 

In the long run, earlier recognition of gall- 
stones and removal of them before they have an 
opportunity to perforate into the intestine per- 
haps offer the greatest hope of reducing the 
danger of gallstone ileus. 


4 
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Gastro-Enterology. By Henry L. Bockus, M.D. 
Volume II. Price, 3 volumes and separate desk 
index, $35. Pp. 975, with 176 illustrations, 12 in 
colors. Philadelphia and London: W. B. Saunders 
Company, 1944. 

This book is the second of a series of three volumes 
on gastroenterology prepared by a recognized authority 
in the field, who also is one of the outstanding teachers 
of modern medicine. 

The volume begins with section IV of the series. 
The section is on diseases of the small intestine and 
consists of fifteen chapters. This section is followed by 
section V, on diseases of the colon, which consists of 
twenty chapters. The final section of the volume, sec- 
tion VI, deals with diseases of the peritoneum, mesen- 
tery and omentum and is divided into two chapters. 

The section on the small intestine includes, in part, 
discussions of the clinical approach to the study of dis- 
eases of the mesenteric small intestine, embryology and 
anomalies, duodenal stasis, duodenitis, duodenal para- 
sites, duodenal fistulas and other injuries, diverticulosis, 
tumors, regional enteritis, tuberculosis and idiopathic 
steatorrhea, and an excellent chapter on _ intestinal 
obstruction. 

Under diseases of the colon, methods of study and 
examination based on the rich clinical experience of the 
author are outlined. The chapter on functional disorders 
of the colon is especially enlightening, and this difficult 
problem is dealt v ‘th in a sound and practical manner. 
The chapters megacolon, melanosis and foreign 
bodies are instructive. The discussions of amebiasis 
and bacillary dysentery admirably set forth modern 
views and the best current treatment of these conditions. 
The book contains a long and detailed chapter on 
ulcerative colitis, in which the views of many con- 
temporary workers are discussed. Perhaps too much 
space is devoted to the opinions of others in the dis- 
cussion of causation of this group of infections. The 
reader would do well in reading this chapter to keep 
in mind that the discussion concerns itself with several 
disease entities, and to try to evaluate the author’s 
views concerning them. The information gleaned in this 
way may be controversial, but it represents the latest 
published thought on the subject. 

The first of the two chapters of section VI is con- 
cerned with the nature and structure of the peritoneum 


and with tumors and inflammations of the peritoneum 


and their treatment, as well as with evaluation of, and 
the technic of, peritoneoscopy. The second of the two 
chapters is concerned with the omentum and mesentery. 

The entire volume offers highly instructive reading 
and leaves the reader with the thought that the task 
has been well done. It will serve as a useful reference 
volume for many years to come. 


Osler’s Principles and Practice of Medicine. 
Edited by Henry A. Christian, A.M., M.D., LL.D. 
(Hon.), Sc.D., Hon. F.R.C.P. (Can.), F.A.C.P. Fif- 
teenth Edition. Price, $9.50. Pp. 1498. New York 
and London: A. Appleton-Century Company, Inc., 
1944, 

Only eighteen months after the fourteenth, or semi- 
centennial, edition of this classic medical text, a fifteenth 
edition appears. This achievement is especially note- 


Book Reviews 


worthy when one considers the difficulty in obtaining 
material and labor during these war years and is first 
hand evidence of the demand of students and practi- 
tioners for the work. 

This text by a single author is 1,498 pages in length, 
including a most detailed index, and adheres closely to 
the arrangement of the fourteenth edition. Scattered 
throughout the book one finds instances in which addi- 
tions have been interpolated. For example, page 361 (1) 
deals with ornithosis, while page 361 (2) treats of phle- 
botomus fever. The indications for use of some of the 
newer drugs are mentioned in detail, as for example, 
penicillin and totaquine, and an up-to-date bibliography 
on these recent advances in medicine leaves little to be 
wished. 

As a whole, the contents are so impressively handled 
that one is inclined to overlook the sketchy covering of 
some subjects, such as hemoglobinuria. The reviewer 
is impressed with the number of the rarer ills of man 
which the editor has contrived to include in this book. 

The only real fault to be found is the manner of 
presenting the references. It would facilitate reading 
greatly to have them listed. 


Plants and Vitamins. By W. H. Schopfer. Author- 
ized translation by N. L. Noecker. Foreword by 
W. J. Robbins. Price, $4.75. Pp. XIV and 293. 
Waltham, Mass.: Chronica Botanica Company, 1943. 


This book summarizes the present knowledge of vita- 
mins in plants. The literature up to 1941 is reviewed 
fairly completely, and problems for future investigation 
are pointed out. As the author indicates, the volume 
shows only a stage of progress in research which con- 
tinues to advance. Much of the material discussed is 
based on contributions of the author, who pioneered in 
this field and whose work has stimulated many subse- 
quent investigations. 

The book contains twenty-four chapters and is divided 
into three parts. Part I deals with the synthesis of 
vitamins in plants, auxoautotropic plants and research 
methods. In part II vitamins are discussed in relation 
to plants unable to synthesize them and considerable 
emphasis is given to growth factors of micro-organisms. 
Part III is concerned with general ‘problems involving 
vitamins. 

This book will be of interest primarily to animal and 
plant physiologists and to a lesser extent to others 
engaged in vitamin research, especially workers whose 
investigations involve bioassays with micro-organisms. 


Allergy in Practice. By Samuel L. Feinberg. Price, 
$8. Pp. 798. Chicago: The Year Book Publishers, 
Inc., 1944. 


In his introduction the writer states that he has tried 
to reach a middle ground between the elementary sketch 
of the subject and the “elaborate, unwieldy, cumber- 
some and often encyclopedic tome.” At any rate he has 
produced an excellent book, clearly and concisely written 
and thoroughly documented with many references to the 
literature. The subject is covered, however, in the con- 
ventional manner, and, while the material is well up to 
date, there is nothing of startling novelty. The tables 
and illustrations are useful and the index is compre 
hensive. 
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